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Abstract

At present, most of the commonly used medical piezoelectric ultrasound transducers in the market
adopt the traditional single piezoelectric layer structure. The center frequency of this kind of
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transducer is inversely proportional to the thickness of the piezoelectric layer. Therefore, as the
center frequency increases, the thickness of the piezoelectric layer of this kind of transducer be-
comes thinner, making its manufacturing increasingly difficult. To address this issue, this study in-
tends to use the dual piezoelectric inversion layer technology to design a new low-intensity ultra-
sonic transducer model based on the inversion layer structure and magnesium alloy matching layer.
This study provides an effective approach for optimizing the design of low-intensity ultrasound trans-
ducers, which has certain guiding significance for improving the performance of low-intensity ul-
trasound transducers.
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Figure 1. Piezoelectric effect. (a) Longitudinal piezoelectric effect; (b) Transverse piezoelectric effect
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Figure 2. Basic structure of a general transducer
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Table 1. Performance parameters of piezoelectric materials
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Figure 3. Connection method of dual piezoelectric layers
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Table 2. Acoustic impedance of different magnesium alloys
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Figure 4. Equivalent circuit diagram of the KLM model
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Table 3. Parameters of backing and magnesium alloy matching layer
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Figure 5. Structural design diagram of piezoelectric transducer based
on inverted layer structure and magnesium alloy matching layer
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Figure 6. 3D structural diagram of piezoelectric transducer based
on inverted layer structure and magnesium alloy matching layer
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