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Abstract The data acquisition system is an important part of the

electromagnetic instrument. Designing a high—precision low-power

6 distributed data acquisition system is a key and difficult point in the

development of electromagnetic instruments. The data acquisition

A/D 32 ADSI1282 DAC1282 system designed in this paper integrates six data acquisition

ADS1282 . channels. The ADSI1282 is selected for each acquisition channel’s

MachX02 ZF CPLD. A/D converter and external signals required for ADS1282

calibration and self4est are provided by DAC1282. The control

GPS  0CXO - e

center of the acquisition system uses the MachX02 ZE series a very

MT.CSEM.SIP : low power CPLD. In order to ensure the accuracy of the synchronous

1E41 acquisition a GPS and OCXO cooperative timing scheme is adopted

0.32 W 2.76 W in the design to provide a synchronized clock. The acquisition

system has measurement functions such as MT CSEM and SIP.

v 118 dB The test results show that the synchronization accuracy of the

; ; ; acquisition system is maintained below 1E-1. The power

consumption is 0. 32 W in standby mode and 2. 76 W in the

operating state. The short circuit noise value of each channel in the

P631 level of wV and the signal-to-noise ratio is near 118 dB. In
A summary this system meets the design requirements.

Keywords Distributed acquisition system; Low power consumption;
doi: 10. 6038 /pg2021CCO178 Electrical and electromagnetic methods; Spectral induced polarization
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Fig.1 Diagram of data acquisition system for electrical and electromagnetic methods
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Fig.2 Diagram of main modules in CPLD for electrical ADSI282  DACIZ82;(2)
and electromagnetic data acquisition +(3) +(4)
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Table 1 Command between CPLD and STM32 2.3 DACI282
DACI1282 TI
( DAC)
441l ADS1282
. DAC1282
4h2 ADS1282
43 5 ADS1282
4hd DAC1282 ADS1282
45 . ADS1282 offset gain offset
416 0 gain
417
. DAC1282 gain
2.2 ADSI282 ADS1282 (DC)
ADSI1282 TI 32 ( Sine)
(ADC). 3 ADS1282 2.4
( MUX) CPLD 6
3 ADSI282

Fig.3  Block diagram of ADS1282
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4 ADSI1282
Fig.4 Diagram of calibration process for ADS1282

5 DAC1282
Fig.5 Diagram of calibration and self-check

based on DAC1282
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Fig.6  Block diagram of data acquisition and transmission
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7 GPS 0CXO0
Fig.7 Block diagram of GPS disciplined OCXO

9 0CXO0
Fig.9 Comparison of frequency accuracy between

disciplined OCXO and un-disciplined OCXO
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4

8 . 8

128 mm x 176 mm. 0.5h 12 h

4.1 -2.87E42 2.09E40

9 0CXO0 +0.5 ppb/d

12 h . 4.2

44470 D/A 2 6 1000 SPS

44470 . 1
1E9 wV
8

Fig.8 Prototype of acquisition system

board in debugging

Fig. 10 Test of sine signal input

2 (1000 SPS PGA =1)
Table 2 Shorted input noise (1000 SPS PGA =1)
1 2 3 4 6
—-5.7e-008 —-1.7e-008 —-4.3e-008 -4.9e-008 —4.4¢-008 —2.8e-008
( ) 7.6e-006 7.3e-006 6.4e-006 4.6e-006 7.4e-006 9.2e-006
2.3e-006 2. 1e-006 1.87e-006 1.82e-007 2.2e-006 2.2e-006
68.0 69.7

/(v //Tz) 71.7 68.0 59.2 57.6
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3 1

(nv/,/Hz)

Table 3 The equivalent shorted input noise in different configurations of channel 1( nv/,/Hz)

PGA =1 PGA =2

PGA =4

PGA =8 PGA =16 PGA =32 PGA =64

2508PS 73.3 44.4 23.9
5005PS 74.7 44.9 23.0
1000SPS 71.7 46.1 22.7
2000SPS 74.0 46.4 24.9

4000SPS 75.6 43.5 25.0

14.9 10.7 9.4 8.3
14.7 9.8 8.2 8.0
14.4 8.7 7.4 6.5
14.0 8.2 6.3 5.4

14.6 8.1 6.1 4.9

ADC

1 nv/

1/f
4.3

DACI282 31.25 Hz
AD 6

ADS1282 1000 SPS PGA =1.
10

+2.5V

4 . 1000SPS
PGA =1 6
118 dB

4 (1000 SPS PGA =1)
Table 4 Signal-tonoise ratio of each channel
(1000 SPS PGA =1)

1 2 3 4 5 6

SNR/dB  117.35 118.22 119.14 119.42 117.75 117.81

4.4
CPLD 0.32 W.
2.76 W.

3.24 W

MT.CSEM.SIP

6 32 A/D

CPLD
.GPS  0CXO
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