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Circuit Design for Noise Removal of Sine Wave Hall Sensor
Signal
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Abstract Interest is growing in the design and development of square wave driven BLDC permanent
magnet motors suitable for industrial automation, and the development of position detection circuits and
drivers. However, this motor is somewhat limited in its application despite the price and functional
advantages due to the decrease in efficiency due to switching loss and vibration and noise. In the
process of designing and assembling a BLDC motor, the magnetic pole angle is not uniform or the
magnetic flux distribution is distorted due to problems in magnetic circuit design or product
non-uniformity in the assembly process. Therefore, these things cause position detection deviation and
deteriorate the motor characteristics. In addition, the sine wave driven BLDC system can operate stably
only when the signal generated from the position sensor is accurately fed back to the driver. However,
since the generated signal cannot perform stable position detection due to the occurrence of DC offset
component due to magnetic flux density deviation or magnetization technology, which is an external

influence, this study intends to study the proposed circuit that can remove the DC offset component.
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Table 1. Detailed development of electric driver applying
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Fig. 1. 3-phase BLDC motor drive (full-wave drive method)
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Fig. 2. 3-phase BLDC motor drive (half-wave drive method)
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Fig. 3. 3-phase BLDC motor drive (half~wave drive method)
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Fig. 4. Sine wave implementation circuit configuration
using analog circuit
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Fig. 5. Sine wave implementation configuration diagram
using processor

Vsin

#include <wath.h>

fdefine PI
fidetine PI_2  2.0%3,141502
f#define hsize 160

3.141592

/4 hrray size of sinethl(]

double we,theta;

double i=0.;

double amplitude, freq, sample_rate;
double phase;

double sinetbl[Asize];

// phase of 90°

_ declspec(dllexport) void simuser (t, delt, in, out)

double t, delt;
dounle *in, Fout;

amplitude=in[0]
freg=in[1];
sample_rate=5000.;
we = 2 *3.14 " freq;

theta = theta + we®l.0e-6;

if (theta > PI) theta -= PI_2;
if (theta < PI} theta += PI 2:

out[0]=sin(theta) Tamplitude;
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Fig. 6. C program applied to the processor and
implemented sinusoidal signal
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Fig. 7. Sine wave implementation configuration diagram
using coordinate transformation method
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Fig. 8. Sine wave implementation modeling circuit and
sine wave signal using coordinate transformation
method
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Fig. 9. DC offset component removal circuit from sine
wave signal
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Fig. 10. Waveform of each part to remove DC offset
component from sine wave signal
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J3 11. DC offset 1V UM Al ZSHA (Offset 45 H|#H), CH1, 2, 4 (1V/div.)

(CH1 : MM M5, CH2 : EMIM MS+DC offset 215, CH3 : Offset M| 215, CH4 : Offset M & CH1 M50 £715D
Fig. 11. Removal of noise when DC Offset 1V occurs (Offset signal removal)
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2 12. DC offset 2V 24 A] ZSHAH (Offset A& HH), CH1, 2, 4 (1V/div.)
(CH1 : MM M5, CH2 : EMIM AS4DC offset 415, CH3 : Offset M| 415, CH4 : Offset M|+ & CH1 AS0i| S715)
Fig. 12. Removal of noise when DC Offset 2V occurs (Offset signal removal)
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Fig. 13. Removal of noise when DC Offset 3V occurs (Offset signal removal)
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13 14. Offset 4V WM A| HSHA (Offset 215 HMH), CH1, 4 (1V/div.), CH2 (2V/div.)
(CH1 : BMIM M5, CH2 : EMIM AIS+DC offset 415, CH3 : Offset M| A5, CH4 : Offset M|+ & CH1 A0 £7|8)
Fig. 14. Removal of noise when DC Offset 4V occurs (Offset signal removal)
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(CH1 : MM LS, CH2 : EMIM MS+DC offset 215, CH3 : Offset A 415, CH4 : Offset M7 £ CH1 AS0]| S718h
Fig. 15. Removal of noise when DC Offset 5V occurs (Offset signal removal)
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