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Abstract

To overcome the drawbacks of conventional LDMOSFETSs, we propose RESURF EDMOSFETSs
which can be adapted in various circuit applications, be driven without charge pumping circuitry
and whose threshold voltage can be adjusted. The devices have the diffused drift region formed by
a high temperature process before the gate oxidation. After the polysilicon gate electrode forma-
tion, a fraction of the drift region around the gate edge is opened for supplemental self-aligned ion
implantation to obtain self-aligned drift region. This leads to a shorter gate length and desirable
drift region junction contour under the gate edge for minimum specific-on-resistance. In addition, a
metal field plate in place of the field oxide makes it possible to simplify the fabrication processes
and maximize the breakdown voltage. Also, by biasing the metal field plate, we can reduce the
specific-on-resistance further. The devices are optimized by using the TSUPREM-4 process
simulator and the MEDICI device simulator. The optimized devices have the breakdown voltage
and the specific-on-resistance of 1015V and 1.14 mQ- om?, respectively for n-channel RESURF
EDMOSFET, and 98V and 2.75 m2- cm®, respectively for p-channel RESURF EDMOSFET. To
check the validity of the simulations, we fabricated n-channel EDMOSFETs and confirmed the
measured breakdown voltage of 97V and the specific-on-resistance of 1.28 mQ- cm?. These results
are superior to those of any other reported power devices for smart power IC applications.
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Fig. 8. Specific-on-resistance versus breakdown
voltage of proposed devices and other
reported lateral MOS power devices.
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