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Design and Manufacture of Broadband Impedance Matching

Device for Sonar Systems

Mohammad hosein Ghezel ayagh', Mohammadreza Palooj’, Amir Kabiri’
123 mam Hossein University, Tehran, Iran

Abstract

Ultrasonic systems use quartz and ceramic transducers to generate sound power. The main limitation
in the production of this power is the insufficiency of the input electrical power due to the low power
factor and high impedance of the converter. An impedance matching circuit between the power
source and the converter improves power transfer. In this work, a systematic method has been used to
design broadband electrical impedance matching networks using a method close to the theory of the
real frequency direct calculation (RFDT) technique and CAD for piezoelectric ultrasound
transducers. The design and construction process includes five general steps: 1) Determining the
equivalent circuit of the piezoelectric transducer based on the amount of admittance measured in the
frequency range by an impedance analyzer under real working conditions with a 100-meter cable and




a suitable depth in a swimming pool without proper reflection 2) Designing a set from the impedance
matching networks using the computerized Smith chart with ADS and SMITCHART.V .4 software 3)
extracting and implementing the simulation model of the converter with matching to evaluate the
gain and return power and the bandwidth of the designed impedance matching networks and to check
the effectiveness of the approach presented through the design, implementation, and characterization
of impedance matching networks for the proposed broadband audio propagation converter. 4) Design
peripheral circuits for intelligent operation, including frequency meter, maximum voltage
measurement by ADC, control system using STM32 and other peripheral circuits. 5) Construction of
desired intelligent EIMN and finally final test. In this work, in the best matching mode, in the
simulation mode in ADS, 85 dB improvement was achieved in S;; and 26 dB improvement in S;.
With the actual element sizes of the filters, 58 dB improvement was obtained in S;; and 26 dB
improvement in S,;. The selection speed of the desired matching circuit is also very high.
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underwater piezoelectric transducer; broadband matching circuit; real frequency technique; EIMN;
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