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Performance Improvement of BLDC Motor Speed Control
Using Hybrid PWM Method
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Abstract - This paper considers a hybrid PWM(pulse width modulation) method which can be used in the brushless DC
motor controller. Due to many disadvantages of bipolar PWM method, unipolar PWM method is mostly used in industrial
field. In constant speed control application, the unipolar PWM method shows the good performance of speed control. But
in the wide range of speed control application, it shows poor performance especially when deceleration is needed. So we
propose the hybrid PWM method that utilizes both of bipolar and unipolar PWM methods according to the sign of the

speed controller output.

Simulation and experimental result show that the proposed method improves speed control

performance of the brushless DC motor which is applied to the industrial sewing machines.
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Fig. 1. Current Flow at On time in Unipolar Method
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Fig. 6. Cument waveform at Critical Duty Cycle in
Unipolar PWM method
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10. Current waveform at Discontinuous Conduction
Region in Bipolar PWM method
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Fig. 20. Experimental Result at Step Speed Command in
Unipolar PWM Method
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Fig. 21. Experimental Result at Chirp Speed Command in
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Fig. 22. Experimental Result at Chirp Speed Command
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