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Sensorless Speed Control of Brushless DC Motor
using One Phase Terminal Voltage
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ABSTRACT

This paper presents a sensorless speed control of
Brushless DC motor using terminal voltage of one phase.
Rotor position information is extracted by indirectly sensing
the Back-EMF from only one of the three terminal voltages
for a three phase BLDC motor. This is a advantage for the
cost saving and size reduction. Also, it can be substituted
for conventional Hall-IC or encoder applied to position
control.
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Fig. 1 Control block diagram of BLDC motor
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Fig. 2 Terminal voltage and Hall sensor signal of BLDC motor
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Fig. 3 Detection algorism of A-phase Hal! sensor signal
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Fig. 4 Generation block diagram and waveform of Hall sensor signal
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Fig. 5 Simulation signal detection waveform of A-phase Hall sensor
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Fig. 6 6-multiple signal using PLL and commutation signal
using binary counter
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Fig. 7 Each phase Hall sensor signals using johnson counter
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Fig. 8 Experimental signal detection weveform of A-phase Hall sensor
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Fig. 9 Experimental 6-multiple signal using PLL circuit
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Fig. 10 Each phase Hall sensor signals using johnson counter
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Fig. 11 Comparison of estimation and practical Hall sensor waveform
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