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Abstract

In this paper, we research the optimum gate length design of the
low-voltage power device of the 30 volts N-type VDMOS (Vertical
Double-diffused MOSFET), the gate length is reduced, it will step-down
the depletion region curvature, with the distance of the near P-well 1s
shirked, the depletion region is more closer in Unit-Cell, it can make the
device be operated under the higher bias, and effectual increase device’s
the breakdown voltage (BV ), when Cell-Pitch‘s area is decreased, then
the density of the cells will increase, that can reduce the device’s the
on-resistance (Rgson)), but if excessively cut down the gate length, then
cause the JFET (R;) effect, and greatly raise the on-resistance of the
device.

Under the Double-diffused process, making the optimum gate length
design, and we use the “Integrated Systems Engineering” (ISE) software,
in power device, the drain-source breakdown voltage (BV ) and the
drain-source on-resistance (Rgson)), tWo most main parameters to the gate
length modulation, the gate that can get an optimization length, making
the device maintain the high breakdown voltage and the low on-resistance.
When gate length is cut down, it can make the gate charge reduce, and
increases the switching speed of the device, it can also lower the switch
power loss, and reach the result of cutting down the device size and

lowering cost.

Keywords: Power MOSFET, VDMOSFET, Gate Length, ISE TCAD
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