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Abstract

This paper presents the development of a compact, independently developed, MEMS-based wire-
less digital seismometer. The seismometer primarily comprises several key components: the
MEMS sensor board, amplification and acquisition board, FPGA control board, wireless trigger re-
ceiver board, WIFI module board, and power supply design. The design of this sensor involves ad-
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dressing multiple critical technical points, including weak signal acquisition, low power consump-
tion design, rational overall structural layout, high precision and sensitivity, wireless data com-
munication, and wireless trigger signal reception.To address these critical technical points, the
design carefully selects the appropriate chips and materials and reasonably designs the circuitry
and structure to meet the various technical specifications of the seismometer. A series of indoor
tests and field experiments were conducted to verify the functions and performance of the seis-
mometer, providing a high-precision, high-sensitivity, stable, and reliable seismometer for seismic
exploration.
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Figure 1. Block diagram of MEMS-based wireless digital seismic detector
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Table 1.Technical specifications of MEMS-based wireless digital seismic detector
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PEREFE AR HARZH PEREFE R HARZH
AbHE 35 (FPGA) 120MHz 1ifif % = (GB) 8

DS ViE BRCREE fi e 77 = AR NG S il
KARKE (dot) 2(k=9. 10...18) K AE[A] B (uS) 8>a(n=1. 2. .... 1000)

KEENGE 24 fif AL (dB) 130

BCERZIN7INE SEYEHRAE WIFI Pl 538 I (Kbps) 1000

LBuiksy g s REE 1000mV/g

Hh =% 0 .79
B 0.4Hz~1.6KHz JELR PR % +0.2%
g 7 5 i 200pg/\NHz R~ 75mm>75mm>95mm
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Figure 2.Schematic of triaxial detector using two ADXL203 chips
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Figure 3. Basic circuit diagram of the ADXL203 sensor board,(a) horizontal board schematic,(b) vertical board schematic
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Figure 4. Basic circuit diagram of the amplification and acquisition board
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Figure 5.Block diagram of the FPGA control mainboard
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Figure 6. Basic circuit diagram of the wireless trigger receiver board
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Figure 7. Basic circuit diagram of the wireless WIFI module board
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Figure 12. Time domain waveform of seismic waves
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