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Position Correction Method for Misaligned Hall-Effect Sensor
of BLDC Motor using BACK-EMF Estimation

Je—-Wook Parkl, Jong—Hoon

Kimz, and Jang-Mok Kim '

Abstract - This paper proposes a new position compensation method for misaligned Hall-effect sensors of
BLDCM(Brushless DC Motor). If the Hall-effect sensors are installed at wrong position, the exact rotor position
cannot be obtained. Therefore, when the BLDCM is controlled with this wrong position, the torque ripple can
be increased and the average torque also decreases. The back-EMF of BLDCM can be obtained by using the

voltage equation and by multiplying the back-EMF

constant and rotor speed. At a constant speed, the

estimated back-EMF by using the multiplication of the back-EMF constant and rotor speed is constant, but the
estimated back-EMF from the voltage equation decreases at the commutation point because the line-to-line
back-EMF of two conducting phases is start to decrease at this point. Therefore, by using the difference
between these two estimated back-EMFSs, the commutation point of the phase current can be determined and
position compensation can be carried out. The proposed position correction method doesn’t require additional

hardware circuit and can be easily implemented. The validity of the proposed position compensation method

verified through several experiments.

is
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Fig. 4 The torque ripples due to the position error.
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Fig. 5 The torque ripples due to the position error.
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Table 1 Nominal parameters of the BLDCM
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No

Advance Count+

Delay Count++

Advance Count

Delay Count Reset Reset

pst(n)=pst(0)

Rated Power 100 [w] Number of Poles 10
Rated Voltage 24 [V] Stator Resistance 05 [l
Rated Torque 0.4 [N-ml] Stator Inductance | 1.13 [mH]
Rated Speed 9500 [x/min] Back EMF 0.008396 Fig. 7 Flowchart of the position error detection for each
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Fig. 8

Block diagram of the proposed position error compensation algorithm of the hall effect sensors
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Fig. 9 A Phase back-EMF of the BLDCM (250 [r/min])
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