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Application of Multilayer Impedance Matching Theory in the Design of Broadband Ultrasonic
Transducers

Tang Ming

Shenzhen Mindray Bio-Medical Electronics Co., Ltd., China Guangdong Shenzhen 518057

Abstract: Ultrasonic Image is an important branch of medical image, As the core component of medical imaging systems,
the performance of ultrasonic transducers directly affects the accuracy and reliability of diagnosis. To get better resolution and
penetration, it is necessary to develop broadband ultrasonic transducers However, their design faces multiple challenges such
as acoustic impedance matching, bandwidth expansion, signal fidelity material and processing. By constructing a gradient
acoustic impedance layer, the multilayer impedance matching theory can effectively improve the transmission efficiency of
sound waves between different media, which is one of the key technologies for enhancing the performance of broadband
transducers. This paper systematically expounds the basic principles and mathematical models of the multilayer impedance
matching theory, analyzes its specific application methods in the design of broadband ultrasonic transducers, and discusses
the role of this theory in improving the comprehensive performance of probes in combination with the material of matching
layers and processing, so as to provide theoretical support and engineering reference for the research and development and
optimization of ultrasonic diagnostic equipment.

Keywords: Ultrasonic probe; Broadband design; Multilayer impedance matching; Material and processing of matching layer
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