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Design and implementation of a miniaturized phased parametric array

sonar emission system
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Abstract: In order to solve the problem of large volume and high weight of phased parametric array
sonar emission system, which is difficult to carry a small underwater platform, this paper focuses on the
miniaturization and high integration design method of phased parametric array sonar emission system. A small
phased parametric array sonar emission system is designed and implemented. Firstly, based on the tailoring
idea in the theory of inventive problem solving(TRIZ), the structure of the power amplifier circuit of class D
transmitter is simplified and the volume of the multi-channel transmitter system is reduced. Secondly, the
miniature transformer is designed by combining the core geometric constant method and the pulse transformer
design technology to reduce the transformer volume and improve the power density of the system. Compared

with the traditional design method, the overall volume of the system circuit is reduced by 24.6%, and the power

2023-08-13 W fd; 2023-10-31 &

*E X BARIEREGT ETH (42176188), iR A B AR EEEETH (421CXTD442)
fEE WA mHTE (1996- ), B, WG RGN, L0 R4, BFR 7 M AERMERIEAR, BRFE AR
Ti@{E{E# E-mail: zhujianjun@hrbeu.edu.cn



1266 /éﬂ}%'?

2024 £ 11 A

density is increased by 27.3%. The measured phase control angle error is less than 0.3°, and the original

frequency sound source level of the parametric array can reach 236.7 dB the differential frequency source level

can reach 200.5 dB. The accurate phase-controlled emission and high original frequency sound source level

output ability of the phased parameter array are realized by a miniaturized transmission system.

Keywords: Phased parametric array; Sonar transmitter; Miniature transformer; Miniaturization; Class D
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Fig. 1 Block diagram of small-sized phased parametric array sonar emission system
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Fig. 3 Schematic diagram of highly integrated switch circuit
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