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New Topological Study of Current Measurement by TMR Sensor Array
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Abstract: Reduction and even elimination of crosstalk error due to external interference current by the sensor array
and corresponding algorithms is an important issue of current measurement technology of in the research of magnetic
sensor. In this paper, a kind of double-layer annular sensor array topology is proposed after comparing the existing ty-
pologies, and the measurement error is performed by simulation calculation and experimental measurement . In the
simulation and calculation, the influence of such factor as amplitude, phase, distance of the interference current and
the deviation of the measured conductor on the measurement error is compared. The current sensor is fabricated by
using eight high-sensitivity TMR elements and tested under single and multi-condctor interference. The experimental
results show that the average error of the current sensor is about 1.79%, which reduces by about 7% compared with
the single - layer four sensors method.The topology proposed in this paper, compared with other typologies, has
strong anti-interference ability. The function can be achieved not by complicated algorithm but basic calculation cir-
cuit. Therefore, it has strong practical value.
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sensor array topology
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on measurement error
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measurement error
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Fig. 11 Schematic diagram of experimental platform
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Table 1 Measurement results of single conductor

interference distance at 15 cm and 30 cm

BEg/em L/A  LIA IR UA BRZE% k2N 1R2E1%
993 7.01 10.02 092 10.82  9.04

15 996 9.19 1002 064 1075 792
992 19.10 1001 086 1079  8.80

1024 6.63 2025 014 11.18 920

10.24 10.10  9.98 253 1102 753

1024 16.80 10.13  1.09  11.15  8.88
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Table 2 Measurement results of single conductor

30

interference distance at 20 cm

LA LIA iR UA iR2E% JRE2A RE%
9.43 20 9.56 1.42 10.34 9.71
947 30 9.41 0.64 10.34 9.25
9.40 40 9.37 0.30 10.21 8.61
9.14 60 9.06 0.93 9.87 7.90
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Table 3 Measurement results of multi conductor
interference distance at 20 cm and 40 cm
PEgi/em I/A LIA FPiEUA RZE% Jrk2/A  RZE%

9.08 20 9.19 1.13 9.79 7.80
20 9.09 40 8.83 2.95 9.79 7.68
9.11 60 8.86 2.71 9.97 9.46
9.08 20 9.15 0.77 9.94 9.50
40 9.11 40 9.02 0.96 9.91 8.86
9.11 60 8.75 3.96 9.77 7.27
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