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Many of today’s radar systems use a single transmitter and receiver mounted in a parabolic dish. This dish is rotated and pivoted mechanically to scan the atmosphere. Using mechanical means to steer the radar is not the most ideal system. Mechanical maintenance and failures need to be periodically taken care of. Mechanical devices are also significantly slower at scanning a region than an electronic device. One alternative to this inefficient method is the use of an array of small transceivers arranged in a plane. One can steer the beam by altering the phase of the transmitted signals with respect to one another. Doing this creates locations where the transmitted waves add together and other areas where they subtract from one another, effectively steering where the signal’s strength lies. 

One aspect of this electronic steering system is synchronizing all the transmitters in the array so that they are all at the same frequency and that the phase relationship between them is known. Each transmitter contains an oscillator, called a slave oscillator, which we would like to lock on to a master oscillator’s frequency. I am investigating some possible oscillator topologies that could achieve this locking of the slave oscillators to a single master oscillator. Particularly, it is desired to lock the slave oscillators from a master running at an integer fraction of the slave oscillators. By locking each transmitter in the array to a master clock, it can be assured that they are all transmitting in unison. Once this is achieved, each transmitter will also have a phase shifter that will allow the overall beam to be steered by adjusting the delay of the signal going into each of the transmitters.
