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Innovative Design Case of Sensing Technology Teaching Practice — Development of Flexible
Ultrasonic Transducers
Changhe Sun  Yali Zhang Shengjia Shi Yuan Zhang
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[Abstract] In response to the problems of the separation of theory from practice in the teaching of sensing
technology courses and the insufficient cultivation of students' innovation capabilities, it is urgent to cultivate
innovative talents with the ability to design and develop devices. Considering the pain points such as the
difficulty in surface fitting of traditional ultrasonic transducers and the low electromechanical coupling
coefficient, this research has constructed an innovative case integrating "device development + teaching
practice". Using a flexible printed circuit board substrate with a right—angled trapezoidal cavity, a flexible
piezoelectric ultrasonic transducer operating in the thickness bending vibration mode was designed. Firstly, the
optimal parameters of the device were determined through simulation optimization. Then, the device samples
were fabricated using the flexible printed circuit process. Finally, the resonant frequency of the device was
experimentally measured to be 280.2 kHz, with an electromechanical coupling coefficient of 8.5%, and a
frequency deviation of less than 0.7%. It has the advantages of high electromechanical conversion performance,
flexible fitting, and low production cost. This case enables students to participate in the entire process of practice,
achieving a virtuous cycle of theoretical teaching and innovative application, and providing a replicable example
for the cultivation of new engineering sensing technology talents and teaching reform.
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