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Analysis of Inverter Losses of Brushless DC Motor According to
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ABSTRACT

In this paper, the inverter switch losses of BLDC motor
for three types of PWM method and power devices was
analyzed. When BLDC motor is driven at low currents,
inverter switch losses for MOSFET 1is low because
MOSFET operates like resistance. But, inverter switch
losses for IGBT is higher than MOSFET due to its large
turn off losses. For low power inverter with MOSFET, the
power losses of unified PWM is lower than that of unipolar
and bipolar PWM.
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Fig. 1 Methods of BLDC PWM
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Fig. 2 BLDC motor drive system
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(a) Unipolar PWM
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(c) Unified PWM
Fig. 3 Phase currents and power losses for MOSFET
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Fig. 4 Phase currents and power losses for IGBT

Table. 1 Switch losses for MOSFET (Unit : mW)

Method P tr P_diode P_total
Unipolar PWM 61.8 1044 166.2
Bipolar PWM 978 6.7 1045
Unified PWM 89.3 10.2 9.5

Table. 2 Switch losses for IGBT (Unit : mW)

Method P_tr P_diode P_total
Unipolar PWM 626.8 182.0 308.8
Bipolar PWM 1,010.4 222.0 1,232.4
Unified PWM 633.8 1856 824.4
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