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Design of a conditioning circuit applied to IEPE sensor
data acquisition system

GUAN Jing'* , QUAN Chao*, REN Ya-li*

(1. Sino-European Institute of Aviation Engineers ,
Civil Aviation University of China , Tianjin 300300, China ;
2. Tianjin Aviation Electromechanical Co., Ltd., Tianjin 300300, China ;
3. College of Electrical Engineering , Longdong University , Qingyang 745000, China)

Abstract: In order to solve the problem that the output signal collected in the IEPE sensor data acqui-
sition system fluctuates greatly and is not suitable for direct acquisition. a conditioning circuit for
IEPE sensor data acquisition system is designed. In the design of conditioning circuit, the micro-power
supply circuit, low-power programmable front-end signal conditioning circuit and high-precision ana-
log-to-digital conversion circuit are used, and FPGA is applied to the whole in the design of IEPE sen-

sor data acquisition system, the convenience of operation and the stability of work are enhanced. The
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test results show that the IEPE sensor data acquisition system has higher data acquisition accuracy and

lower electric power loss value. The data acquisition system has strong practical feasibility.

Key words: piezoelectric integrated circuit; data acquisition system; conditioning circuit
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Fig.1 Overall block diagram of the system
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Fig.2 Attenuation circuit hardware schematic
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Fig.3 Principle block diagram of hardware circuit
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Fig.7 Amplitude frequency characteristic analysis
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Tab.1 Measurement parameters of the filter

B {H /kHz S BRAE /kHz WER/ Y
1 1.02 0.02
5 5.03 0.03
10 10.08 0.005
20 20.13 0.008
30 30.28 0.012
40 40.42 0.011
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Tab.2 Measurement calibration of the filter
A i 4173 WA s W5
B/mV  {H/mV  KE/%  Hili/mV KE/ %

49.8 61.6 235 49.88 0.46
99.8 112.0 123 99.56 0.69
149.7 163.4 86 149.86 0.21
200 2142 68 200.01 0.23
299.8 313.8 48.9 300.13 0.08
500.0 517.3 32 500.20 0.17
600.2 620.1 30 601.12 0.93
901.1 923.7 25 902.06 0.94
2 001.5 2 037.91 18 2 001.78 0.09

3002.5 3051.2 15.8 3 003.29 0.25

H1 2 2 A B 45 AT A 2 i AR e 4 T
J B | I R OR B b e AR B T A R T
S R FH AR 1A T A 2 30 0 8 B T O 8 L 4 2 Bk
ATt
4.3 S B A A R K

TE FE 58 7 XoF 38 G845 R BB A AR L 14 T

B A R EAT OE 5K 5 A 5 0 e R T Ak
PE B RS R 4 VIR E R 2.5 V,IETE
AN T B i A SR BT AT i A B g o R
[ At 3 2R 0, ELAARE B A 1 10 TR

(] . - - N W2

[— . - S A Py o~ » -

ORI NEIE AN & SR AN i B

Fig.10  Input and output time domain diagrams at

different input frequencies
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Tab.3 Results of A/D DC acquisition accuracy

fekdetmih /v BB/ VO REUEHT R RURSE/V  RERmL/V O fERRZE/ %
1.454 0.152 6 4.062 0.156 0.145 2 0.15
2.966 5 0.303 66 8.041 0.306 6 0.298 0.12
4.915 0.498 5 13 132 0.502 0.491 4 0.07
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e/ V. HEERRE/ V. HRERFER HEEBERNE/V BERRE/V bRERIRZE/ %

7.088 1 0.7158 1 18 842 0.718 9 0.709 2 0.05

9.953 1.002 3 26 346 1.006 0.995 4 0.02

12.413 1.248 3 3 280 1.251 5 1.241 8 0.03

15.618 1.568 8 41 184 1.572 1.561 4 0.05
17.496 1 1.756 61 46 129 1.759 7 1.749 8 0.03
20.164 2.023 4 53 111 2.02 7 2.016 2 0.02
23.612 2.368 2 62 155 2.372 2.361 4 0.02
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Tab.4 Each module and the whole power consumption test
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