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Novel BEMF zero-crossing detecting method for brushless DC motor
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Abstract : The(back electromotive force BEMF) signal of brushless DC motor without position sensor is too large and
beyond the detecting circuit capacity at high speed , which causes the detecting circuit not to work ,even damage the
detecting circuit; however,at low speed the signal is too low and is hardly detected effectively. Aiming at the BEMF
zero-crossing detection problem in extreme speed region,a novel BEMF zero-crossing detecting method is proposed in
this paper. A resistance voltage dividing circuit controlled by a group of transistors is in parallel with the equivalent
three-phase sample circuit. The reference rotor speed linearly adjusts the duty cycle of the transistor control signal,
which switches the transistors to adjust the resistance dividing ratio of the resistance voltage divider. Therefore , the
danger that the BEMF amplitude is greater than the power supply of the detecting circuit can be avoided. Moreover,
switching the BEMF sampling manner between high and low speed regions according to the duty cycle of the control
signal can effectively improve the BEMF zero-crossing detection effect in low speed region. Experiment result indi-
cates that the proposed novel BEMF zero-crossing detecting method can ensure brushless DC motor operate steadily in
a wider speed region.

Keywords: brushless DC motor ( BLDCM ) ; back electromotive force ( BEMF') ;zero-crossing detection; PWM duty
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Fig. 1 Main circuit topological structure
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Table 1 The operation law of brushless DC motor with
3-phase star winding in full-controlled bridge
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Fig. 2 BEMF and current waveforms
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Fig. 3 Schematic diagram of BEMF zero-crossing detection
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Fig. 6 The improved BEMF zero-crossing detection method
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