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Bandwidth Enhancement of Underwater Acoustic Transducer Using a

Bandpass Matching Network

Dae-Jae Lee*

Division of Marine Production System Management, Pukyong National University, Busan 48513, Korea

The range resolution of echo sounders can be improved by enhancing the transducer bandwidth. We designed a band-
pass matching network for expanding the bandwidth of a transducer by scaling in both impedance and frequency after
transforming a lowpass network into a bandpass configuration for a third-order Bessel filter. We measured the effect
of the Bessel matching network for a 50 kHz sandwich type transducer on the transmitting voltage response (TVR),
receiving sensitivity (SRT) and figure of merit (FOM), using a chirp echo sounder system. Both the simulation and
experimental results indicated that the transducer with a bandpass matching network was capable of producing a
symmetrical acoustic output over a wider bandwidth (8.25 kHz) than was the transducer without a matching network
(3.75 kHz). By implementing the Bessel matching network, we achieved a 120% bandwidth enhancement.
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Fig. 1. (a) Photograph of sandwich type acoustic transducer used in this study, (b) Third-order lowpass equivalent circuit of the matched

transducer.
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Fig. 2. Sixth-order bandpass matching network with ladder filter
representation of acoustic transducer.

Stansfield, 1991; Radmanovic and Mancic, 2004). ©] ], Fig.
29] ladder network®]] th gt A 7] A2} 452 Fig. 12] 2 branch
of thgt A7} ghE tholst Sl= o = of Fukas gt}
a2 AA LT (scaling)S F3l 51t Bowick, 1982;
Hong and Lancaster, 2001). =, Fig. 20| YelH 2} ladder 3|2
9] QI &l A(inductance) LY} 7] Z A€l X (capacitance) CE->

2 Alof| 93] L5} th(Hong and Lancaster, 2001; Radma-
novic and Mancic, 2004).
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Fig. 3. Time-frequency response characteristic of chirp pulse sig-
nal at the electrical terminal of sandwich type acoustic transducer.
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Fig. 4. Magnitude (a) and phase characteristics (b) of the input
electric impedance for sandwich type acoustic transducer in water
without (dot line) and with a bandpass matching network (solid
line).
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Fig. 5. Time-frequency response characteristics of the transmitted
chirp pulse signal for sandwich type acoustic transducer without
(a) and with a bandpass matching network (b).
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transfer functions (dot line) for sandwich type acoustic transducer
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