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Ultrasonic sensors based on bulk piezoelectric ceramics are widely used in range-finding applications
today. We invented and brought into mass-production a new type of ultrasonic sensor based on a piezoelectric
micromachined ultrasonic transducer (PMUT) combined with a custom application specific integrated circuit
(ASIC) in a 3.5 x 3.5 x 1.25 mm3 package. Originally conceived in a university research project, we started a
company, Chirp Microsystems (now part of TDK), to bring these sensors into mass production. The sensor’s
signal processing ASIC incorporates a programmable microprocessor, enabling the sensor to perform various
application-specific algorithms, from basic time-of-flight range-finding to human presence detection. Relative
to competing range sensors based on infrared time-of-flight, PMUT-based ultrasonic ToF sensors have
numerous advantages, including much lower supply current (10 pA from a 1.8V supply), the ability to operate
in direct sunlight, and the ability to detect transparent or black targets. I will also discuss the lessons learned in
starting a deep-tech company and bringing an invention from the university laboratory to mass production.
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14:00-15:00 Commercialization of PMUT-based Prof. David Horsley
(Northeastern University, USA)

Ultrasonic Time-of-Flight Range Sensors

15:00-15:30 Tea Break and Networking
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