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ABSTRACT

Nowadays, Power MOSFETs are dominant products of switching converters in
the application field of pewer supply. For high power conversion efficiency and
high frequency operating consideration,-adopting synchronous buck converter
(SBC) design would meet this requirement. However, for the low-side switch
device of SBC, there are still some drawback characteristics such as physical limit
of on-state resistance of channel, high power loss during the dead time due to the
inherent PN body diode etc.

In this study, a novel structure of power trench junction field effect transistor
(JFET) integrated with Schottky barrier diode (SBD) is the first time being
proposed. This design provides a new alternative solution for the low side switch



of synchronous buck converter.

From the simulation result, we find the larger pitch size of JFET and mesa
width of SBD causing higher pinch-off voltage, lower breakdown voltage of drain
to source if it was under the same pinch-off voltage. On the other hand, it would
result in lower specific on-resistance due to the larger channel width. There is no
significant correlation between different mesa widths of Schottky diode and
reverse recovery characteristics of diode. The lighter epitaxial doping
concentration would get the lower pinch-off voltage. The lower resistively of
epitaxial layer is in inverse preportional, to breakdown voltage, but is in
proportional to on-state resistance of drain-te‘source,

This novel structure s  achievable for ultra- high cell density, competitive
on-state resistance, desirable breakdown voltage, excellent low reverse leakage
level and lower forward voltage drop. The overall:Characteristic comparison shows

it is a good candidate for switch device 'of DC-DC convertor application.
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