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Study of Magnetic Sensor Harmonic Reduction to Improve Direct Driven Motors
Performance Applied to Platform Screen Doors
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Abstract - This paper presents the 3-dimensional electromagnetic field analysis method and correction of sensor distortion
that is used by a motor speed sensor. The magnetic sensors are being expanded due to lower price than the other speed
sensors such as resolver and encoder. Magnetic sensor generates sine and cosine waves when the motor rotates. However, the
sine and cosine signals are distorted due to magnetic noise, which makes the angle error of the sensor, generated near by the
Hall element. This paper defines an optimal design variables by using the Taguchi method to minimize output distortion of
the magnetic sensor and permanent magnet. To enhance reliability of the magnetic position sensor from sensitivity error,
assembly amplitude mismatch and the electrical angle, 3-Dimensional electromagnetic finite element method and correction
algorithm errors were performed in due of the magnetic sensor in order to improve the quality of the initial production

model.
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Fig 1 Magnetic sensor for PSD DD motor
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w= Magnetic sensor angle, 6= Hall sensor angle
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Fig 2 Initial model FEM Analysis
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Table 1 Initial model harmonic distortion analysis

Radius (mm) | Height (mm) THD (%)
FEM 10 24 7.2
Real Output 10 24 8.5
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Table 2 Analysis result according to Signal to Noise

Model Height Radius Yoke th THD %

(mm) (mm) (mm) (Total)
1 2.0 10 1.5 6.57
2 2.0 12.5 2.0 5,74
3 2.0 15 2.5 6.73
4 24 10 2.0 291
5 24 12.5 2.5 2.62
6 24 15 1.5 3.24
7 2.8 10 2.5 478
8 2.8 12.5 1.5 447
9 2.8 15 2.0 3.76
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Fig 5 SN ratio analysis for optimum design
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C, =Sensor cosine output, .5, =Sensor sine output
A.=Cosine Amplitude, A, =Sine Amplitude

¢, =Cosine phase, ¢, =Sine phase

0, =Cosine offset, O, =Sine offset

D =Vector S, D, =Vector C
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