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The incorporation of semiconductor devices has caused a revolution in the field of motor control, resulting in

new levels of precision, efficiency, and versatility. Semiconductors, the fundamental building blocks of

current motor control circuits, enable sophisticated management of motor speed, direction, and torque for a

wide variety of applications.

The most commonly used semiconductor devices in motor control include:

Transistors: Transistors, including MOSFETs and IGBTs, perform the function of switches to control the flow

of current to the motor. Because of their capacity to switch quickly and successfully manage significant power

levels, they are ideally suited for controlling the speed and direction of motors. Decisions between MOSFETs

and IGBTs for motor control applications consider a number of criteria, including voltage, current ratings,

switching frequency, efficiency, and cost. The following is an in-depth analysis of the benefits associated with

MOSFETs, specifically silicon carbide (SiC) MOSFETs, in comparison to IGBTs.

IGBTs: High-voltage applications (over 600 volts) typically favor inductively coupled bipolar transistors

(IGBTs) because of their excellent current-carrying capability and ability to block high-voltage situations.

MOSFETs: When operating in lower voltage ranges (up to 600 volts), MOSFETs exhibit greater efficiency.

SiC MOSFETs expand this range by offering better voltage and current capabilities than conventional silicon

MOSFETs. As a result, SiC MOSFETs are appropriate for applications that demand both high power density

and efficiency.

IGBTs: While operating at high frequencies, IGBTs are characterized by sluggish switching rates and

significant switching losses. Applications with frequencies up to a few tens of kHz typically function

effectively in these types of applications.

MOSFETs: MOSFETs, which are characterized by their lower switching losses and quicker switching speeds,

are particularly effective in high-frequency applications. With SiC MOSFETs in particular, it is possible to

function at significantly higher frequencies (hundreds of kHz) in an effective manner. This results in a

reduction in the size and cost of ancillary components such as inductors and capacitors.

IGBTs: In general, in comparison to MOSFETs, IGBTs have a tendency to exhibit larger conduction losses at

lower currents.

MOSFETs: There is a general tendency for MOSFETs to have decreased conduction losses, particularly at

lower voltages, which results in an overall improvement in efficiency. The on-resistance and conduction losses

of SiC MOSFETs are much lower at higher temperatures, which constitutes an additional enhancement to this
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feature.

IGBTs: Although IGBTs can function well under high thermal loads, high-power applications may necessitate

the use of extensive cooling solutions.

MOSFETs: SiC MOSFETs exhibit extraordinary thermal conductivity, enabling them to function at

temperatures higher than those of silicon-based IGBTs or MOSFETs. This quality has the potential to reduce

the need for cooling and increase dependability in difficult situations.

IGBTs: For high-power applications, in general, IGBTs are more cost-effective than other options because of

their maturity and extensive application in several industries.
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