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Driving Algorithm on Three Phase BLDC Motor Applied 4-Switch
using Voltage Doubler
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Abstract - Over the years, traditionally, six-switch three-phase inverters have been widely utilized for variable speed
alternating current motor drives. Recently, some efforts have been made on the application of four-switch three phase
inverter for uninterruptible power supply and variable speed drives. This is due to some advantages of the four-switch
three phase inverter over the conventional six-switch three-phase inverters such as reduced price due to reduction in
number of switches, reduced switching losses, reduced number of interface circuits to supply logic signals for the

switches, simpler control algorithms to generate logic signals,

less chances of destroying the switches due to lesser

interaction among switches, and less real-time computational burden. However such as slow di/dt and speed limitation,
are the inherent characteristics and main drawbacks of the four-switch configuration. Those problems can be overcome
in conjugation with Voltage-doublers which has additional advantage, such as unity power factor correction.
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Fig. 1 4-switch inverter for BLDC motor.
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Table 1 Switching pattern for 4-switch operation.

Mode Active Phase Switch On State
1 A B S1, Sa
2 B, C S3
3 C, A S2
St S3 S1 J’ S3
AV = ?
a — a I
c T c < =
b — b —
H~ V2 I —4
S2 S4 o™ S ° s ©
< {
(a) Mode 1 (b)Mode 2
S1 S: o
b ——
T = s °
f
(c) Mode 3

a8 2 3% 22
Fig. 2 Operating mode.
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Fig. 3 Voltage doubler.
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Table 2 Specification of BLDC Motor's driver.
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