
In this tutorial, the CSI will be introduced as a promising alternative approach for applying WBG switches
in future motor drives that overcomes several of the key obstacles that hinder their use in conventional
VSIs as well as offering some intriguing application advantages made possible by the special features of
the CSI topology. The advantages and challenges of CSIs using WBG devices will be discussed. Special
attention will be focused on the game-changing potential of M-BD switches in future CSI-based integrated
motor drives. Finally, a comprehensive comparison between VSI can CSI with DC-voltage power source
and sine voltage output will be introduced including passive components, output performance, efficiency,
and volume. Two projects that applied the combination of wide-bandgap power switches and a CSI into
an integrated motor drive using a high-performance PM synchronous motor will be presented as
examples.
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Most recently, with the advance of state-of-the-art wide bandgap
devices, the efficiency of the motor drives can be increased
significantly compared to using Si devices such as IGBTs. The 2-
level voltage source inverter (VSI) is the dominant choice for
motor drive applications that are currently in production. However,
there are some serious limitations experienced by VSIs when Si-
based switches are directly replaced by WBG switches that are
attributable to the extremely high dv/dt at the switch output
terminals. These challenges include elevated electromagnetic
interference (EMI) amplitudes, motor terminal over voltages, and
bearing damage risks due to discharge currents. The emergence
of WBG power devices opens opportunities for current source
inverters (CSIs) to provide a promising alternative drive
configuration for motor drive applications.
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