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FIG. 1B

(57) Abstract: Wide bandwidth piezo-
electric micromachined ultrasonic trans-
ducers (pMUTs), pMUT arrays and sys-
tems having wide bandwidth pMUT ar-
rays are described herein. For example,
a piezoelectric micromachined ultrason-
ic transducer (pMUT) includes a piezo-
electric membrane disposed on a sub-
strate. A reference electrode is coupled
to the membrane. First and second
drive/sense electrodes are coupled to the
membrane to drive or sense a first and
second mode of vibration in the mem-
brane.
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