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Design Approach of MOSFET Switching Assist Circuit Using Gate Drive Power Supply

Munehiro Murata™

, Toshihiko Noguchi (Shizuoka University)

This paper describes a circuit parameter design of a MOSFET switching assist auxiliary circuit fed by a gate drive power supply.

The circuit parameters are derived mathematically by two approaches.

By applying the designed circuit parameters to a chopper and

a half-bridge inverter, a turn-off time of the MOSFET can be effectively reduced, which allows a high-frequency drive and reduction

of the switching loss. It has been confirmed through experimental tests that the turn-off dv/dt of the MOSFET can be increased 9

times of the conventional circuit by employing the proposed method, especially in a low-load range.
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Fig. 1. Voltage boost auxiliary circuit fed by gate drive power supply.
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Fig. 2. Switching pattern of auxiliary circuit.
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Fig. 3. Flow chart to determine parameter of auxiliary circuit.
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Fig. 4. Proposed buck chopper with auxiliary circuit.
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Fig. 5. Experimental waveforms of conventional buck chopper.
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Fig. 6. Experimental waveforms of proposed buck chopper.
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Fig. 7. Load-actual on-duty cycle characteristic.
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Fig. 8. Load-efficiency characteristic.
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Fig. 9. Proposed half-bridge inverter with auxiliary circuit.
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Fig. 10. Switching pattern of inverter with auxiliary circuit.
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Fig. 12. Experimental waveforms of S1 turn-off in proposed inverter.
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