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Abstract Current sensors are used widely in the fields of current control, monitoring, and measuring. They have
become more popular with the increasing demand for smart grids in a power network, generation of renewable energy,
electric cars, and hybrid cars. Although open loop Hall effect current sensors have merits, such as low cost, small
size, and weight, they have low accuracy. This paper describes the design and fabrication of a 300A open loop current
sensor that has high accuracy and temperature performance. The core of the current sensor was calculated numerically
and the signal conditioning circuits were designed using circuit analysis software. The characteristics of the
manufactured open loop current sensor of 300 A class was measured at currents up to 300 A. According to the test
of the current sensor, the accuracy error and linearity error were 0.75% and 0.19%, respectively. When the
temperature compensation was carried out with the relevant circuit, the temperature coefficients were less than
0.012%/C at temperatures between -25C and 85°C.

Keywords : Accuracy error, Current sensor, Hall effect, Linearity error, Temperature compensation
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ematics of a current sensor using hall element
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Table 1. Hall voltage and temperature coefficient versus
zener diode

Zener Temperature Hall voltage 1;(22};;2;16
diode () (mV) 4/C)
IN5229 13 2328 0.093
65 221.5 )
1N5230 12 2563 0.067
63 247.6 )
IN5231 12 2684 0.049
63 261.7 )
IN5232 13 295.6 0.139
61 275.9
IN5233 11 2969 0.141
62 275.6
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Table 2. Output voltage, error and temperature coefficient

Temperature
Output (V) Error (%) Coefficient
(%/C)

T(iglf © | Before | After | Before | After | Before | After
-25 4203 | 4.015 5.50 0.375 | 0.1099 | 0.0075
-10 4.149 | 4.011 4.14 0.275 | 0.1183 | 0.0079
0 4.103 | 4.009 2.99 0.225 | 0.1195 | 0.009
10 4.074 | 4.007 2.26 0.175 | 0.1506 | 0.0117

25 3.984 | 4.000 0 0 0 0

40 3.893 | 4.000 -2.28 0 0.1523 0
55 3.785 | 3.999 -4.99 | -0.025 | 0.1665 | 0.0008
70 3.713 | 3.989 -6.80 | -0.275 | 0.1512 | 0.0061
85 3.638 | 3.971 -8.68 | -0.725 | 0.1447 | 0.0121
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