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Abstract

This thesis presents some analytical and numerical approaches to extract the
exact closed form equations for phase noise and amplitude oscillation in Hartley
oscillator using an exact considering for Hartley structure and with extraction the
equations describing the Hartley circuit. Therefore, the different approaches are
applied in this circuit for oscillation amplitude analysis. Then using these analyses,
the analytical equations for phase noise in hartley oscillator are presented. For
circuit analysis to find an approach for consider phase noise, we use three
approaches. In first approach that it is a numerical approach, the oscillation
amplitude was calculated with a very good accuracy using FDTD method. This
approach has more accuracy from the other approaches used in here. The second
approach, that is a analytical method, based on the operation oscillator class as an
amplifier and using the conduction angle in this circuit was considered. In third
approach, the calculating for oscillation amplitude is analytical and is based on
operating transistor in all regions such as saturation, triode and cutoff regions.
The amplitude extraction by this approach has a good accuracy too. Then, with
applying three approaches, present for phase noise analysis in oscillators, we can
extract equations for phase noise in Hartley oscillator and then compare these
equations with together. Finally, using LTV model we find the analytical equation
for phase noise in Hartley oscillator. These results are compared with simulation
by ADS software again. Now from these comparisons, the best equation was used
for phase noise in Hartley oscillator. We consider the phase noise change versus
circuit parameters changes and then we can arrive to the appropriate parameters
for low phase noise oscillator. For the results assessment, an oscillator with 2GHz
frequency using TSMC CMOS 0.18um and with 1.8V power supply was designed.
The result from this design has a good agreement with our extracted equations.

Index Terms

Oscillator, Hartley oscillator, oscillation amplitude, oscillation frequency, phase
noise, FDTD method, conduction angle
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