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Design and Performance Analysis for Induction Motor Driver Based on SiC Device
HE Zeyu, LIU Xin, LIU Yang, ZHAO Jin
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Abstract: For induction motor systems, the switching frequency of power devices is one of the important
factors that restrict the bandwidth of their current loops. Traditional silicon-based devices are limited by factors such
as switching losses, and the switching frequency is close to the bottleneck. As a third-generation semiconductor
device, silicon carbide (SiC) devices have excellent characteristics such as low losses, high temperature tolerance,
and high switching speed, and which can greatly improve the switching frequency of power converters. The design
and research of SiC device-based motor drive were carried out. Firstly, the influence of PWM delay on the current
loop bandwidth of motor control system was analyzed. Then the control structure and drive circuit of SiC motor
driver were designed and verified. Finally, the performance of the SiC driver was verified by experiments. With the
increase of the switching frequency, the current control performance of motor control system is continuously
improved, thereby providing a larger current loop bandwidth margin for the system.
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Fig.1  Control structure diagram of current loop
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Fig.3  Control block diagram of induction motor vector
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Fig.4 Hardware structure of control system
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Fig.5 Topology of SiC MOSFET drive circuit
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Fig.7 The double-pulse test circuit
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Fig.8 The double-pulse test waveforms
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Fig.9 The parameters of turn-on transient

state for double-pulse test
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Fig.10  The parameters of turn-off transient

state for double-pulse test
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Fig.11  SiC-based inverter experimental platform
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Fig.12  The current following waveforms at 500 Hz
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