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A new low-voltage power MOSFET structure and control to break through
theoretical limit for high efficiency electric vehicle

Saito, Wataru

2,200,000

i A new structure with the optimum gate control was proposed for low power
loss operation of low-voltage power MOSFETs. Assist Gate (AG) structure and control signal were

designed to conduct theoretical limit of AG power MOSFET. i o
In the first year, ultra low on-resistance below conventional theoretical limit was shown. In the

second year, by the gate signal design, turn-off and -on losses can be reduced 10% and 27% compared
with the conventional theoretical limit, respectively. From these results, proposed AG power MOSFET
with optimum gate control is effective to break through the conventional theoretical limit for high

efficiency operation.
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MOSFET

Voltage Class 40V

100v

Cell Pitch lum
Upper Drift Layer 1.1 x 10¥7 cm=3
/1.6pum

Lower Drift Layer 2.0 x 107 cm=3

/0.9um
n+Substrate 8.5 x 1019 cm=3
144.5um
FP Oxide Thickness 150nm
Channel Length 0.55um
Gate Oxide 40nm
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