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Hall-Effect sensors-differential form

Fig. 1. Hall-effect based differential sensor arrangement for

busbar current sensing [1]

Magnetic field sensor based coreless current measurement in rectangular busbar

Micro Fluxgate sensors-differential form

Fig. 2. Micro Fluxgate sensors are arranged in differential form

inside a hole in the busbar [2].

Fig. 3. Rectangular array of fluxgate sensors for current

measurement [3].
Fig. 4. Circular array of sensors for current measurement [4].
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Frequency dependency busbar current transducers

Fig. 5. Magnetic flux density around the rectangular busbar at

different frequencies [5].

Busbar

Fig. 6. Change in magnitude of flux density at single sensor

location at different frequencies [6].
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Fig. 7. The busbar current measurement with differential fluxgate sensor (in

the centre of the bus bar) and its frequency characteristics [7].
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Circular array based coreless current transducer
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MLX91209- Hall-effect sensor

Bandwidth: DC-250 kHz

Sensing Range: up to 450 mT
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Fig. 9. The circular array of magnetic field sensors for measurement of current in rectangular busbar.

Fig. 10. The experimental setup to study the frequency

characteristics of the transducer.



Circular array based coreless current transducer
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Fig. 11. The magnitude-frequency response of S3 & S7.

Fig. 12. The magnitude-frequency response of S1 & S5. Fig. 13. The magnitude-frequency response of S2, S4, S6 & S8.
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Circular array based coreless current transducer

Fig. 14. The frequency characteristics of the circular array-based transducer. The error (%) is the

average of the total error contributed by all the sensors in the array.
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Improved circular array based coreless current transducer

Fig. 16. The improved circular array-based current transducer for rectangular

busbar.

Fig. 15. The average of the total error contributed by all the sensors

in the array for different offset angles.

Fig. 17. The prototype of the improved

circular array-based current transducer for

rectangular busbar.

Fig. 18. The frequency characteristics of the improved circular

array-based transducer.

Fig. 19. The frequency characteristics of the improved and

conventional circular array-based transducer.
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Circular array-based coreless current transducer- Effect of external field

Fig. 20. The effect of an external field on the conventional circular array-based current transducer.

Fig. 21. The effect of an external field on the improved circular array-based current transducer.
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Crosstalk in gapped core current sensor: Preliminary results

Fig. 23. The effect of the permeability of the core on the crosstalk effect.

Fig. 22. The gapped core current transducer*. * Picture Courtesy: Allegro Microsystems
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Fig. 24. Crosstalk error characteristics for ferrite and Nanoperm core for linear displacement of

the external conductor.

Fig. 25. The crosstalk error for various relative permeability of the gapped core.

Crosstalk in gapped core current sensor 
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Fig. 26. Crosstalk error at different angular positions of the external conductor. Fig. 27. The effect of off-centered measured conductor on crosstalk by the external conductor.

Crosstalk in gapped core current sensor 
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Crosstalk in dual gapped core current sensor
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Fig. 28. The gapped core current sensor with two gaps in the core.

Fig. 29. The dependency of the dual gap current sensor on the external current-carrying conductor,

and on the relative permeability of the core.

Fig. 30. The comparison of the crosstalk in the single and dual gapped core current transducer.
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Conclusions

● The crosstalk effect in an open loop single-gapped core current transducer depends on the core’s relative permeability and 

the position of the external conductor.

● The dual-gapped core current transducer showed better (compared to single gap) resistance to the external field for cores 

with relative permeability less than 6000. 

● The frequency dependency of circular array-based current transducer for rectangular busbar can be improved by adjusting 

the offset angle between the sensors.

● The frequency dependency of rectangular busbar current sensors can be reduced from 7.00% to 1.2 % at 4 kHz using the 

proposed busbar configuration. 

● Disadvantage - decreased resistance to external fields.
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