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Abstract

SiC devices can operate over 1 MHz switching speed and increase the efficiency of power conversion circuits.

However, the switching speed over 1 MHz induces larger ringings and surges than Si devices. Even if ringings

and surges are suppressed, power conversion efficiency decreases. To overcome these issues, active gate drivers

(AGDs) have been proposed to achieve higher conversion efficiency with lower ringings and surges. In this paper,

we proposed and evaluated an AGD that can control SiC devices over 1 MHz.
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Fig.1. Conventional gate driver using a driver IC.
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Fig.2. Proposed AGD with 2 stacked gate driver ICs.
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Fig.3. I/O patterns of the proposed AGD.
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Fig.4. Turn-ON waveforms of the proposed AGD and the
power device.
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Fig.5. Waveforms of the conventional and the proposed
gate drivers.
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Fig.6. Asynchronous DC-DC boost converter for measure-
ment.
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Fig.8. PCBs of the gate drivers and the DC-DC converter.
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Table 1. Constants of the main circuit
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Fig.9. Definition of switching loss.
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Fig. 10. Definition of the drain current surge.
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Fig.11. Switching waveform with the conventional gate
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Fig.12. Switching waveform with the proposed gate driver
(tp, = 5 ns to 25 ns).
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Fig.14. Normalized switching loss and drain current surge.
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ventional and the proposed gate drivers.
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