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High-Efficiency and High-Speed Switching Method of MOSFET
Using Gate Drive Auxiliary Circuit
Munehiro Murata® | Toshihiko Noguchi (Shizuoka University)

This paper describes a high-efficiency and high-speed switching method of the MOSFET by using a gate drive auxiliary circuit.

By applying the method to a chopper and a half-bridge inverter, a turn-off time of the MOSFET can effectively be reduced, which

enables a high-frequency drive and reduction of the switching loss.

It was confirmed through experimental tests that the turn-off

dv/dt of the main MOSFET was increased 9 times of the conventional circuit by employing the proposed method, especially in a

low-load range.
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Fig. 1. Proposed auxiliary circuit.
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Fig. 2. Proposed buck chopper with auxiliary circuit.
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Fig. 3. Switching pattern of proposed chopper with auxiliary circuit.

FIETEEAN v F U T %ITH 2 EIZRY, BEF 2 v
TIHBANEIRICB WA YT 2a—T 4 A 7 V% 144 pt
WEL, "—T7 7N IS NRN—F THBRAREEICB
T 9.0 pt OFNRLFEL EBRIVICHER L0 THRET 5,

2. [EIERHERL L BEIRIE

C-DBEEFa v K127 — kN KT 4 7HiBhEE,
B2 IZFEEFSIDORNLA v — Y —RTHBIEIK % 3% (T 7=
BIRIBERZ T, CLIZFEAA vF o 7FHEF TS MOSFET
O NEEERLTEBY, AFANRKETERD, ZAFH
Wl F = A7 2B T HERTH DD, AKFIRTITA
FNBAEH L7200,

BEREIFE TIEEFR T SI 47 LTHhHHENRE Cl 8%
BENHEER, Tbb Y — A 7RI TR T S1 OH A
KL AMBIHORERTRESNT W, 2FY, HEA
WO L Z X = A T7RHANEL, BAWFO L X |3x—
FI7REMNRELS RS, £2T, BERKTIESI 247 L
BEZICAHBIHRET Scl #4735 & THARES mEKE

—— >
ld

El Auxilia e i

p— DAY S 8 =
circuit > Cli
VL, T

Vsl
t— 1 Load -—

- I

E2 Auxilia S 4
—_ o Slee ST | va
circuit H_ C2i
vesd

M4 HBIEKSEN—T T Y v P N—H
Fig. 4. Proposed half-bridge inverter with auxiliary circuit.
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Fig. 5. Switching pattern of proposed inverter with auxiliary circuit.
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Fig. 6. Experimental waveforms of conventional buck chopper.
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Fig. 7. Experimental waveforms of proposed buck chopper.
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Fig. 13. Experimental S1 turn-on waveforms of proposed inverter.
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