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The dynamic range of the currently most widely used 24-bit seismic data acquisition devices is 10-20 dB lower
than that of broadband seismometers, and this can affect the completeness of seismic waveform recordings under
certain conditions. However, this problem is not easy to solve because of the lack of analog to digital converter
(ADC) chips with more than 24 bits in the market. So the key difficulties for higher-resolution data acquisition
devices lie in achieving more than 24-bit ADC circuit. In the paper, we propose a method in which an adder, an
integrator, a digital to analog converter chip, a field-programmable gate array, and an existing low-resolution ADC
chip are used to build a third-order 16-bit oversampling delta-sigma modulator. This modulator is equipped with
a digital decimation filter, thus forming a complete analog to digital converting circuit. Experimental results show
that, within the 0.1-40 Hz frequency range, the circuit board’s dynamic range reaches 158.2 dB, its resolution
reaches 25.99 dB, and its linearity error is below 2.5 ppm, which is better than what is achieved by the commercial
24-bit ADC chips ADS1281 and CS5371. This demonstrates that the proposed method may alleviate or even solve
the amplitude-limitation problem that broadband observation systems so commonly have to face during strong
earthquakes.


