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Abstract: To obtain accurate measurement and high accuracy of synchronization, we designed a circuit that can

synchronously detect four-channel signals from in-seam seismograph, in which the power module and signal

processing unit were improved. We used a low-dropout linear regulator for the power management module, which

significantly improved the accuracy and stability of the power supply and minimized the noise with low power

consumption. In the signal conditioning unit, the low-pass filtering was combined with programmable amplifier

circuits to improve the detection ability of the slot signal and the anti-jamming capability. The results show that

the designed distributed slot wave seismograph analog circuit system is stable with high synchronization and

signal detection accuracy, which meets the practical application requirements.
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Fig. 2 Programmable amplifier circuitry



196 T AR KA 4 o5 414

PGA281 & TT 2 w4 Hi 1) — 35 8 4 B {3 i
Kes AP KT 1 6Q, BA B MES
SEARMEMIK TR . O T A S HF AR
Sk 4 O A% L [ B B O 2R 0 R A FAR /N
13RS AR A R MR R L T LR AR B 1R
TE 35 58 (0 50 41 38 N, PGA28T 1] DL 4 Ik 5 5k
140 dB iy FLA A0 E 360 A3 2 5 KA B B
(4 53 BER RN RS FE S O i ABE BT R (ThFE/DN,
7 L foff I 7 B, A1 PR L g /0 AR 3l A FAE RS0 HY)
T 3

PGA281 15 4o DU 38 38 A A% Ik #5155 47 3184
T K, SR 5 A 1% 2 BB 4 25 (analog-to-digital
converter, ADC) 4T [R 25 %4 . PGA281 7E 5~ 1/0
1(G0.G1.G2.G3.G4) 4l T , B T nl #2442
A BEAL 8 B A R 25 41, I8 RE X A S R AT
3PN LA A LB B RN 5 4 22 A Y ik
T 98 T RGN I S L [ 43038 1 7
RARPLAE - . AR 1.2.4.8,
16.32 Fil 64 1 1 45 580, TE R R 48 - 4%
“GA” ML, BB AT 10 DR e R 25 . RS
L ERIERL G AR RS PCA28 T 3 25 5 | A (K
RU10107 K3 25 15 B oA Ee K, 2 S5 AR A AT L

TE SR B A T R TR
22 RiEJRIKSFHEE

R A T — o B P IR BT R4S Rt T AL
PR AETE I A BRI THE S o W TXEFS,
A SRy H A1 S M ) 28 i 119 O Ml AR 2 T A 5 1
RS T S I R A T o LA AR
4 10~4 000 Hz, A] D)2k FH U8 I #% UE B K T 4 000 Hz
H AT ST AR 5 o AR SO T R A 0 U i F
Shy HL AR (Y o B AR IR S0 20 D 4 F G 1R 3
o, v B A5 3 pRICH

Auowc
A=

s2+§°s+w§

Hop 3 B % 0 H 0707, 8RR o, 4% T
27 kHzo WX AN 72 G0 1Y U8 I #% L0 SR 5 L 1
HC Sy B H YR L 24 13 kHz, A A W0 HE Y5 2 H B
B 172, H R 0 A ADA4528, Hid K 2e 3 v
2.5 WV, i KRR R IRIE R 0.015 wV/°Co 1 kHz
1555 14 25 24 100 B (1 e 75 %% B2 AL R 5.6 nV ., e/l
IR HI LRy 135 dB, R LR P i Thae w4
T AR I PERE R 2L

CT42
GND +5V _+| 4.7 uF
T Ul8 ‘1;77
c81 '%
1 8 104=
NIC NIC =
1 nH .
Al RS RS2 " Z N A GND
3 6 A2
—_— 1 T +IN Vout 3
KGR S A B V- NIC
15kQ 15kQ L
= ADA
GND
€89
Il
I
2.2 nF

B3 RiEIRRK R A E

Fig. 3 Low-pass filter circuitry
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Fig. 5 Low-pass filter Bode curves
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Tab. 1 Testing data of programmable amplification ~V
iy A HL i 4 B R e H2EE
-2.283 -2.283 1 -2.282 27 -0.000 83
-1.627 -1.627 4 -1.626 64 -0.000 76
-0.916 -0.910 6 -0.909 91 -0.000 69
-0.31 -0.310 1 -0.309 47 -0.000 63
-0.022 -0.0222 -0.021 6 -0.000 6

0.007 0.007 1 0.001 31 -0.000 6
0.056 0.056 6 0.057 194 -0.000 59
0.175 0.175 1 0.175 682 -0.000 58
0.314 0.314 1 0.314 669 -0.000 57
0.626 0.626 1 0.626 637 -0.000 54
1.295 1.2955 1.29597 -0.000 47
2.292 22922 2.292 571 -0.000 37
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Fig. 6 Channel conformance testing of system
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Fig. 7 Synchronous detection of waveforms of seismic wave
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