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Study on the Electrical Characteristics of the Multi-RESURF SOI LDMOSFET
as a Function of Epi-layer Concentration
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Abstract

In this paper, we analyzed the breakdown voltage and on-resistance of the multi-RESURF SOl
LDMOSFET as a function of epi-layer concentration. P-/n—epi layer thickness and doping concentra—

tion of the proposed structure are varied from 2 ~ 5 m and  1x10 ®/cm? = 9x10 /cm? to find
optimum breakdown voltage and on-resistance of the proposed structure. The maximum breakdown

voltage of the proposed structure is 224 V at R(m=0.2 Q—nm? with Pem-=3 x10 15/Cm3,

N epz':7 x10 15/ em® and L em'IIO pum. Characteristics  of the device are verified by
two-dimensional process simulator ATHENA and device simulator ATLAS.
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Fig. 1. Cross-sectional view of the multi
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Table 1. Device parameters.
N+ source &% 1x10%*/cm?
N+ drain %= 1x10*/cm?
P-base &%= 310" /em?
1x10%/em?® ~
P-/N-epi 5% - 4
9x107/cm
P-/N-epi 4 9] 10 m
Gate oxide F7 1000 A
Buried oxide 7 2 ym
P-/N-epi & F74 1 ~ 25 um
P-base H3§H7lo] N-epi 779 Fd
N+ source 3 o] 0.5 m
Recessed gate 7Zl°] 1 ~ 25
Trenched drain Z!°] 2 ~ 5 m
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function of epi-layer concentration.
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Fig. 3. Breakdown voltage characteristics as a

function of epi-layer thickness.
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Current flowlines (a) Conventional
RESURF SOI LDMOSFET, (b) Multi-
RES-URF SOI LDMOSFET.
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