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A design of signal acquisition circuit for self-contained hydrophone

LUO Demeng'?, XU Haidong', HU Changqing'?, SUN Dongfei'
(1. Donghai Research Station, Institute of Acoustics, Chinese Academy of Sciences, Shanghai 201815, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To meet the requirement for low power consumption, low noise and wide band, a self-contained underwater
acoustic signal acquisition circuit is designed. In order to improve the signal to noise ratio (SNR) and reduce power
consumption, two-port noise analysis and fully differential design are used in analog circuit , and the operating voltage of
the analog circuit is reduced to 3 V. Bessel filter and Chebyshev filter are combined to reduce 1/f noise and high frequency
irrelevant noise. In the digital circuit section, ZYNQ embedded extensible processing platform is used instead of
traditional micro control unit (MCU) and field programmable gate array (FPGA). Phase locked loop (PLL) core is used
to change the sampling frequency according to the operation frequency band, and double first in first out (FIFO) block is
used to write data to trans flash (TF) card, so that the digital signal is transmitted and stored at a higher rate. By
simulation, the analog circuit achieves a gain of 52 dB within 60 Hz to 58 kHz. The measured results show that the analog
circuit power consumption is 95 mW, the digital circuit power consumption is 1.9 W; when the sampling rate of analog /
digital (A/D) chip reaches 128 kHz, the self-noise spectrum of the circuit is slightly higher than —110 dB, and the root
mean square (RMS) of total noise is 961 uV. The acquisition system with large capacity TF card can meet the needs of
self-contained hydrophone to collect acoustic signals continuously for a long period.

Key words: self-contained data acquisition; embedded extensible processing platform; fully differential; low power
consumption
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Fig.2 Schematic diagram of full differential amplifier circuit
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Fig.5 Total noise simulation curve of the analog circuit

F1 ARIA/DEATREEIZNSHEXILE
Table 1 Measured and simulated total noise values in different
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Table 4 The relationship of analog circuit current with the
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in literatures [12] and [13]
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