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Short Abstract

Microwave photonic oscillator based on optical resonator is one of the leading technologies in the field of microwave signal generation with low phase
noise. There are several advantages of using an integrated optical resonator as an energy storage optical element in a microwave photonic oscillator
instead of a long optical fiber, such as it significantly reduces dimentions of the oscillator, reduces sensitivity to environmental conditions, etc.. In this
paper, two integrated Bragg grating optical resonator are designed and simulated and their applications in an integrated microwave photonic oscillator
is investigated. Two types of integrated optical resonator are designed and simulated; 1) phase shifted Bragg grating, and Il) Moiré Bragg grating. Both
resonators have resonance at 1549 nm. The simulated resonators are used in a microwave photonic oscillator and oscillate at a frequency of 20 GHz.
Phase noise of the oscillators is calculated based on the Leeson model. By using these integrated optical resonators a phase noise of about -93 dBc/Hz
at 10 kHz offset frequency from 20 GHz oscillation is achieved.
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Short Introduction

Today, the integrated microwave photonic (IMWP), which combines integrated photonic circuit (PIC) and microwave photonic technologies, has
emerged as a popular field because of its potential to increase system performance and robustness, and can also reduce size, weight, and cost and
energy consumption of complex systems that integrate optical and microwave components. It has already been shown that it is possible to realize
microwave signal with low phase noise by using microwave photonic technology. In this paper two integrated optical resonators for using in an
integrated microwave photonic oscillator are designed and simulated.

Proposed Work and Methodology
In this paper, two types of resonators based on Bragg grating are simulated. Both resonators are used in microwave photonic oscillator and their phase
noises are calculated using the Lesson model.

Conclusion

Both resonators are resonated at 1549 nm. The two microwave photonic oscillators based on these two resonators oscillate at a frequency of 20 GHz.
By using these integrated optical resonators a phase noise of about -73 dBc/Hz at 1 kHz offset frequency from 20 GHz oscillation is achieved. It is
shown that by using phase shifted Bragg grating results in a lower phase noise.
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