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Abstract: The first crystal oscillator was designed approximately 100 years ago, and today there are few
electronic devices without at least one crystal oscillator to generate an accurate clock reference. Despite
being ubiquitous, crystal oscillators have drawbacks, including cost, large size, degraded frequency stability
at temperature extremes, and sensitivity to shock and vibration. In the quest for further reducing the
footprint of electronic systems to enable new applications, it is desirable to have a high stability resonator
that can be integrated into an SoC, while ideally also reducing some of the drawbacks of crystals. Bulk
acoustic wave resonators (BAW) are one type of device that has been suggested for this application, with the
first BAW oscillator built 40 years ago. The first prototypes suffered from inaccurate frequency and relatively
large size. Since then, many advances have been made, and BAW oscillators are now a commercial
reality. This presentation will cover the physics of BAW resonators, including frequency selection and passive
temperature compensation, and circuit design considerations, such as oscillator topologies, frequency
tunability, jitter reduction, and active temperature compensation. Finally, system level advantages will be
presented, including improved security and resistance to tampering.
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