F45 K H 1M LA Vol. 45 No. 1
2022 % 2 }E] Chinese Journal of Electron Devices Feb. 2022

A Novel Fin-Shapped Gate LDMOS with High BV and Low R :
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Abstract; An LDMOS power switching device (FG-LDMOS ) with a novel fin-shaped gate structure is designed. The
device etches a set of shallow trenches longitudinally at the conductive channel,and then fills with polysilicon as a
field plate after thermal oxidation. The fin-shaped gate structure increases the effective width of the channel and
enhances the field plate effect without changing size of the device.Through Silvaco TCAD simulation verification , the
results show that FG-LDMOS has better electrical characteristics than conventional LDMOS. For example ,the break-
down voltage is increased by 25% to 100 V ,and the on-resistance R,, , is reduced by 25% to 2.68 m{/cm’. The
quality factor FOM is increased by 94.5% to 3.58 MW/cm’. In addition, the FG-LDMOS has excellent high-fre-
quency switching characteristics , the gate-drain capacitance C,, is reduced to 0.46x107'° F/pum,and the transcon-
ductance g, is increased to 0.26 mS.
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