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Breakdown Voltage and On-resistance Analysis of
Partial-isolation LDMOS
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Abstract

In this paper, the breakdown voltage of Pi-LDMOS (Partial isolation lateral double diffused metal oxide
semiconductor) was analyzed by simulation. Breakdown voltage variation is investigated under various settings of
Parial buied oxide(P-BOX) parameters(length, thickness, location) and their mechanism is specified. In addition,
the change in on-resistance in the breakdown voltage and trade-off relationship was analyzed according to the change
in the P-BOX parameter, and the Figure-of-merit(FOM) was calculated and compared. In proposed structure,
Lbox=5 pm, tbox=2 gm, and Lbc=2 gm showed the highest breakdown voltage of 138V, and Lbox=5 gzm, tbox=1.6
pm, and Lbc=2 pm showed the highest FOM. Compared to conventional LDMOS, the breakdown voltage is 123%
and FOM is 3.89 times improved. Therefore, Pi-LDMOS has a high breakdown voltage and FOM, which can
contribute to the improvement of the stable operating range of the Power IC.
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Fig. 1. Schematic cross—sectional view of conventional
LDMOS(a), and Pi-LDMOS(b).
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Fig. 2. Fabrication process of P-BOX in LDMOS device.
(@) SOI wafer (b) silicon layer and BOX layer
etching (c) selective epitaxy growth.
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Table 1. Device parameters of simulation.
B 1. NSY0MS et FX| m2to|E

Parameters Value

tox 40nm

tsi 2pum

tpwell 1pm

Drift region length 8um

channel length 0.5¢m
N-drift region doping concentration 5%10"7 em?
P-well doping concentration 3.7x10Y cm?
Substrate p-type doping concentration 3%10" em?
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Fig. 3. Breakdown voltage, Ron,sp, FOM according to
Lbox for the Pi-LDMOS devices having thox =
2um, Lbc = 2um.
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Fig. 4. Breakdown voltage, Ron,sp, FOM according to
tbox for the Pi-LDMOS devices having Lbox =
5um, Lbc = 2um.
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Fig. 5. Breakdown situation Si-SiO2 interface surface
electric field at tbox = 0.4um, 0.5um, 1.5um
for the device having Lbox = bum, Lbc = 2um.
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Fig. 6. Breakdown voltage, Ron,sp, FOM according to
Lbc for the Pi-LDMOS devices having thox =
2um, Lbox = bum.
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