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Motor Selection and Power Electronics

The previous sections suggest that the SRM and the BLDC
motors can provide comparable electromagnetic perfor-
mance over the intended duty of the motor. However, dif-
ferences in motor control and the cost of the electronics
must be considered in cost-sensitive applications. It would
appear at the outset that the BLDC has an advantage over
the SRM because of the lower number of phases. Consid-
eration of the currents that must be supported by the
switches shows that the BLDC inverter would be signifi-
cantly more expensive than the SRM inverter: the BLDC
motor has six switches that must support 325A while the
SRM has eight switches that must support 140A. Even tak-
ing into account the penalty for discrete diodes in the SRM
inverter, the SRM inverter would require less silicon than
the BLDC. This is before consideration of any one of a
number of SRM inverter topologies that support opera-
tion with five controllable switches (the number of phases
plus one). Inverter costs favor the SRM.

Manufacturing costs favor the SRM. The BLDC design
is based on using rare earth NdFeB permanent magnets
that are expensive relative to steel. Use of a lower quality
magnet will exacerbate the current requirements. Perfor-
mance of any magnet is a concern with the BLDC motor,
particularly in an automotive environment where extreme
ambient temperatures cause variation in magnet strength.
The SRM uses a smaller air gap than the BLDC motor; how-
ever, the cost of the magnet compensates for this.

Relative to motor and inverter cost considerations, the
SRM appears to have an advantage over the BLDC motor
in this application. However, the SRM is not better than
the BLDC motor in all applications. Each application de-
mands careful matching of the electromechanical require-
ments to the inherent characteristics of the electric motor.
The best match between motor and load characteristics will
generally yield the lowest cost drive. PETech
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Get up to SPEED 3¢
With field-proven IGBT GATE DRIVERS!

© 3-Phase, Half-Bridge, H-Bridge and Single Drivers, from stock;
© On-board dead time generation;
© Single +15 or +24 VOC power supply required;
© On-board isolated gate drive power supplies;
© 0- 10V analog outputs monitor lpyr, Vpc Link, and Temperature;
© TTL/CMOS interface, opto-isolated or fiber-optic;
© Drives full range IGBTs up to 1800A;
© On-board diagnostic LED indicators;
© Small form fact
© Built-in prote for OverTemp,
OverCurrent, OverVoltage,
UnderVoltage Lockout, and

Soft Turn-0ff Shoot-Thru. Applied Power Sys‘lems Inc.

124 Charlotte Ave., Hicksville, NY 11801
T: 5169352230 F: 516.935.2603

www.appliedps.com
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