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INTRODUCTION

This paper describeshigh-wltage supefjunction SOI-
LDMOSFETswhich have trenchoxidein the drift region.

The supefjunction helpsto increasethe drift doping. The
trench oxide in the p-column allows to reducethe drift

lengthwithoutdegradingthebreakdevn voltage.Usingthe
two-dimensionalnumerical simulator MINIMOS-NT [1],

we confirmthatthespecificon-resistancef thedevice pro-
poseds lowerthanthatof corventionalSOI-LDMOSFETs
andthedrift lengthis reducedo 65% of the corventional
devices.

DEVICE STRUCTUREAND RESULTS

The specificon-resistancéR,) andthe breakdaevn volt-
age(BV) of high-wltageSOI-LDMOSFETsstrongly de-
pendon the dopingandthelengthof the drift layer Con-
ventionallythedrift dopingof the SOI-LDMOSFETSs re-
strictedby theRESURHReducedurfaceField) effect. To
achierethebesttrade-of betweenR,, andBYV, we suggest
a superjunction (SJ)[2] SOI-LDMOSFETwhich hasan
extra p-columnanda trenchoxide in the drift (Figure 1).
The extra p columnis dopedto achieve a balancecthage
conditionwhich meangthatthe netdepletionlayer chage
is zero, but it doesnot contribute to on-stateconduction.
Thetrenchoxide in the p-columnhelpsto reducethe drift
lengthwithout furtherdecreasinghe conductionarea.

Our device is designedo achievze a BV of 300V with an
SOlthickness; of 7.0 um andwith aburiedoxidethick-
nesg,, of 2.0 um. With ann-columnwidth Wy of 3.5um,
a p-columnwidth Wp of 0.5 um anda drift length L4 of
13.0um the dopingconcentratiorof the n-columncanbe
raisedupto 6.0 x 10*® cm~3. Figure2 andTablel shav
the potentialdistribution (at the drain voltageof 300V) of
the suggestedlevice andcomparisorof the simulationre-
sultswith thecorventionalSOI-LDMOSFET respectiely.
For the proposeddevice with an n columndoping Np of
6.0 x 10*®> cm~3 andadrift length L4 of 13.0um, a max-
imum BV of 300V is obtainedat p-columndoping Ny =
1.5 x 106 cm~3. Theseresultsdemonstratéhatthe drift
lengthcanbereducedwith atrenchoxidein the p-column.

CONCLUSION

A high-wltage SJ SOI-LDMOSFET transistor with a
trenchoxide in the drift regionis proposed.A lower spe-
cific on-resistancés obtainedin the proposedievice. Our

simulationsconfirm that the R, of the trench SJ SOI-
LDMOSFETSsis about83% andthe n-drift lengthis about
65% of that of conventional SOI-LDMOSFETSs,respec-
tively. With this new device conceptit is possibleto re-
ducethe device sizeandthe specificon-resistanc&vithout
degradingthe breakdevn voltage.
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Figure 1: Schematicof the SJ SOI-LDMOSFET with a
trenchoxidein thedrift.

Drain Gate Source
N ( / I J \ \ 1 \
)

Substrate

Figure 2: Potentialdistribution of a SJSOI-LDMOSFET
with atrenchoxideat Vpg = 300V.

Corventional
SOI-LDMOSFET

SJSOI-LDMOSFET
with atrenchoxide

Np,cm—3 2.3x 10'° 6.0 x 10'°

L4, pm 20.0 13.0

Rep, m2cm? | 33.4 27.5

BV, V 300 300
Tablel: DC performanceomparison.



