560 % 55 111 OB Y M ¥ R Vol. 60. No. 11
2017 4F 11 H CHINESE JOURNAL OF GEOPHYSICS Nov. ,2017

FERCE SN AR 2017, AT BRI R ST AL AR S B R AR LB R, MR B AR 4R, 60(11) 1 43414351,

doi:10. 6038/¢jg20171122.

Yan F B, Liu J X, Su Y R, et al. 2017. A realization of signal generator used in boot-strap self-test of electromagnetic

prospecting systems. Chinese J. Geophys. (in Chinese),60(11):4341-4351,doi:10. 6038/cjg20171122.

AT REEUNRETI B KA
EERER/KLIUTE

FREVE AR KR F A, AR
L INARR % QRO HLAL 5 (5 B TR BE, AR 264209
2 PR R S BB, K 410083
SAEBHR SRR FRA WA E AL E, Kb 410083
4 IR R A2 MR 2RO SEBE - IR 264209

TE B R I AR G A 8 I A R T AL A R IR a0 M R A AR T B st R W AR 0 A0 £ S R AE
BT CA LT ZE R L 4545 A (5 577 A L B O 5 4R — R I FE AR DR B & BT B AR
BTG R, T ZIT R T —~ELAEEE,H L CPLD F# 0, B % 2% W R BT 56 Bz ek
A AF AR VA R I B AT O RS . d o AR SRR PR T R T R 1A S A A R IR R AR T A AR B Y
T PEAT & Bt 2R, @5 15 0, REA8 il ad 0T 50 AR IR B 20 pV~2 V. BRFEFITE 1 Hz~100 kHz 1Y
ELR ko {55 MR AR S 7E 100, B MR S R B/ T 1.5 04 W (B 25 W] LA AR 3 120 APy, L RgsE o H R
BRI D e R AR IR AR G 9 S O A T K . MK AR AR B AR S R AR A R IR S BRI AR N T 0.3 W
20 pV~2 VIEEIEE A 1 Hz~100 kHz 574 i [ N PE BE 18 A 0 00 4 45 52 A0 07 E0 45 M4 - IF B2 T 26 W 42
RAGE. PR S KL B S B A A B AR 5 8 ORI L 5 T30 48 00 A BE A 20y ik b B A R BNy

17 <B
XEW UWNRZE; AkES; K#E; CPLD
doi:10. 6038/¢jg20171122 hESES P63l WA B 2016-12-23.2017-08-22 WA R R

A realization of signal generator used in boot-strap self-test

of electromagnetic prospecting systems

YAN Fa-Bao"*?*, LIU Jian-Xin**", SU Yan-Rui'"*, WEI Yan-Gang®*®’, ZHENG Xuan-Yu**
1 School o f Mechanical , Electrical & Information Engineering s Shandong University , Weihai Shandong 264209, China
2 School o f Geosciences and InforPhysics, Central South University , Changsha 410083, China
3 Hunan Key Laboratory of Non-ferrous Resources and Geological Hazard Detection ,Changsha 410083 ,China
4 Institute o f Space Sciences s Shandong University , Weihai Shandong 264209, China

Abstract To meet the boot-strap self-test requirements of electromagnetic prospecting systems,

the characteristics of self-test signals of commonly used geophysical instruments and measurement
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systems are analyzed. Through doing comparison and analysis on existing mechanisms, a novel
method is proposed with low-power consumption, high precision, as well as easy realization. A
set of implementation circuit is designed and simulated. The circuit is shown to have a strong
stability on the basis of Bode and Nyquist diagrams. The simulation and test results show that a
self-test pulse with a range of 20 uV~2 V amplitude and 1 Hz~100 kHz frequency can be
generated through switches. And the signal frequency stabilizes at 1% ; phase stability is no more
than 1. 5% through repeated test, and amplitude error can be optimized to less than 1% . Using
the stable harmonic component of the self-test pulse signal, a response in wider band of the
measurement system can be obtained. The practical application demonstrates that the boot self-
test model has a power consumption less than 0. 3 Watt; and an amplitude between 20 pV and
2 V, and frequency range of 1 Hz~100 kHz. This is consistent with the simulation. The self-

test model is applied to a monitoring system. The model has the advantages of stable performance,

convenient operation, low cost, and easy-to-design. It can improve present self-test models.
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Fig. 1 Self-test principle of electromagnetic

prospecting systems(2 channels for example)
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Fig. 2 Self-test model of electromagnetic prospecting systems
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The circuit of simulation and experiment
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Fig. 7 Simulation results of 100000 Hz
(a) Attenuation coefficient=1; (b) Attenuation coefficient=0. 00001.
F1 AREUWRXER
Table 1 Test results
. RBMAL/V e iR 2
f/Hz H, /v
1 0.01 0.001 0.0001 0. 00001 sz 0
1 1. 989 0.01987 0.001988 0.000198 0.000017 1 0. 000003
10 1. 995 0.01997 0.001996 0. 000201 0.000018 10 0. 00001
1000 1.994 0.01998 0.001998 0.000203 0.000019 1000 0.0012
50000 2.001 0.02010 0.002011 0.000202 0.000024 50000 0.5
100000 2.032 0.02023 0.002033 0.000206 0.000023 100000 1.2
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