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Establishment of fundamental theory for injection-locked oscillators and its
applications to RF power supplies
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With the advancement of information devices, high-efficiency high-power-density
amplifiers are required in many applications. The oscillator is regarded as a developed amplifier because
it has a feature of self-oscillation by a feedback construction. However, there is a problem that the
accuracy of the operating frequency is low. This study has presented a technology to achieve an accurate
frequency and high efficiency at low cost in the oscillators for communications. In this study, the basic
concept 1s to use the injection-locked theory to the oscillator for achieving an accurate frequency. The
injection-locked theory is based on the phase reduction approach (PRA), which is an analysis method
developed in the filed of physics. By combining the PRA and the original circuit-design technique
proposed by the applicant to reduce the switching losses, the results show that it is possible to realize
a oscillator with accurate operating frequency and high efficiency at low cost.
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