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PiecewieM atchngM ethod of Transducer for Broadband
Underwater Acoustic Transn itter System
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Xi'an 710072, Shaanxi, China)

Abstract Matching nework design betveen the transducer and the power amplifier is one of the key
techniques for the broadband, high pover undemwater acoustic transgnitter systan. Treating the transduc-
er, the power anplifier and the matching network asone entirety, a new piecevise matchingmethod was
proposed By analyzing the admittance characteristics and the trangnitting wltage reponse of the trans
ducer, the matching newwork parameterswere chosen reanably W ith the goal of increasing transnitting
bandvidth and improving power factor, the new piecenise matchingmethod provides a good perfomance
The water-tank experiments show for the bandwidth of 2 - 16 kHz, both the fluctuation dynamic range of
transnitting voltage reponse levelA TVR and the transnitting ource levelA S are well-controlled; epe-
cially for the interested bandwvidth of 4 - 15 kHz, the power factor is increased and the power dissipation
is reduced obviously, the fluctuation dynamic range of transnitting voltage regponse levelA TVR decreases
fram 21 B 10 14 B, the fluctuation dynamic range of the transnitting ource levelA 9. decreases fram 24
B 7 dB, hovever, the better protection circuit is required to the power anplifier of the system, which
demonstrate the effectiveness of the systan

Key words: electron technology; communication and infomation system; undemvater acoustic transnitter
gystam; tranducers broadband; piecewise matching

1 2009 - 02 - 26
: (40776022) ; * 863" (2006AA092108) ;
(20090121110001)
(1983—), E-mail: chenyougan@yahoa cn;

(1960—) , , , E-mail: xmxu@xmu edu cn


https://core.ac.uk/display/41440084?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

298

31

Z,

0

[1-2]

[3]

v Cs Ls R
Z, =Ry *+ jXo

Xo =0 Zy =Ry + Xy,
1 Zy =Ry + Xy,

R, =Ry, X, =X, =0".

Z

1

B

1t
1t
24
1
e

1

|
|
|
|
|
1
|
|
|
|
|
|
|
A
1
'

Fig 1 Equivalent circuit of the transducer
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Fig 3 Schematic diagran of the piecevise
matching newvork design Q
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Tah 1 Paraneters of the piecavise matching netwvork method
measured in the different frequency bands
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Tah 2 Camparion of water-tank experiment results betveen
the traditional matching netvork method and the piece-
wise matching netvork method
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Fig 5 The water-tank expermental resultswith the piece-

wise matching netvork method
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3 ,
Tah 3 The water-tank expermental results with OV output
power in the middle frequency band
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