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INTRODUCTION

This paper describeshigh-voltage super-junction SOI-
LDMOSFETswhich have trenchoxide in thedrift region.
Thesuper-junctionhelpsto increasethedrift doping. The
trench oxide in the p-column allows to reducethe drift
lengthwithoutdegradingthebreakdownvoltage.Usingthe
two-dimensionalnumericalsimulator M INIMOS-NT [1],
weconfirmthatthespecificon-resistanceof thedevicepro-
posedis lowerthanthatof conventionalSOI-LDMOSFETs
andthedrift lengthis reducedto 65%of the conventional
devices.

DEVICE STRUCTUREAND RESULTS

The specificon-resistance(
�����

) andthe breakdown volt-
age(BV) of high-voltageSOI-LDMOSFETsstronglyde-
pendon thedopingandthe lengthof thedrift layer. Con-
ventionallythedrift dopingof theSOI-LDMOSFETsis re-
strictedby theRESURF(ReducedSurfaceField)effect. To
achievethebesttrade-off between

� ���
andBV, wesuggest

a super-junction (SJ) [2] SOI-LDMOSFETwhich hasan
extra p-columnanda trenchoxide in the drift (Figure1).
Theextra p columnis dopedto achieve a balancedcharge
conditionwhich meansthat thenetdepletionlayercharge
is zero,but it doesnot contribute to on-stateconduction.
Thetrenchoxide in thep-columnhelpsto reducethedrift
lengthwithout furtherdecreasingtheconductionarea.

Our device is designedto achieve a BV of 300 V with an
SOI thickness� ���	� of 7.0 
 m andwith aburiedoxidethick-
ness� ��� of 2.0 
 m. With ann-columnwidth �� of 3.5 
 m,
a p-columnwidth �� of 0.5 
 m anda drift length ��� of
13.0 
 m thedopingconcentrationof then-columncanbe
raisedup to 6.0 ��������� cm��� . Figure2 andTableI show
thepotentialdistribution (at thedrainvoltageof 300V) of
thesuggesteddevice andcomparisonof thesimulationre-
sultswith theconventionalSOI-LDMOSFET, respectively.
For the proposeddevice with an n columndoping �! of
6.0 �"�#����� cm�$� anda drift length � � of 13.0 
 m, a max-
imum BV of 300V is obtainedat p-columndoping �&%('
1.5 �(�#����) cm�$� . Theseresultsdemonstratethat thedrift
lengthcanbereducedwith a trenchoxidein thep-column.

CONCLUSION

A high-voltage SJ SOI-LDMOSFET transistor with a
trenchoxide in the drift region is proposed.A lower spe-
cific on-resistanceis obtainedin theproposeddevice. Our

simulationsconfirm that the
�����

of the trench SJ SOI-
LDMOSFETsis about83%andthen-drift lengthis about
65% of that of conventionalSOI-LDMOSFETs,respec-
tively. With this new device conceptit is possibleto re-
ducethedevice sizeandthespecificon-resistancewithout
degradingthebreakdown voltage.

REFERENCES

1. Institute for Microelectronics,M INIMOS-NT 2.0 User’s
Guide, http://www.iue.tuwien.ac.at/software/minimos-nt
(2002).

2. M. Saggio,D. Fagone,andS. Musumeci,“MDmesh*,+ :
innovative technologyfor high voltagePowerMOSFETs”,
in Proc.12th Intl. Symp. Power SemiconductorDevices-

ICs (ISPSD),p. 65-68(2000).

././././././././.././././././././.0/0/0/0/0/0/0/0/00/0/0/0/0/0/0/0/0GateDrain Source

TrenchOxide
n+ n+ p+

p-column

p-body

n-drift
(n-column)

BuriedOxide

Substrate

Figure 1: Schematicof the SJ SOI-LDMOSFET with a
trenchoxidein thedrift.
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Figure 2: Potentialdistribution of a SJSOI-LDMOSFET
with a trenchoxideat 12 435' 300V.

Conventional
SOI-LDMOSFET

SJSOI-LDMOSFET
with a trenchoxide

�  , cm��� 2.3 �"�#� ��� 6.0 �6��� ���
�7� , 
 m 20.0 13.0� ���

, m8 cm9 33.4 27.5

BV, V 300 300

TableI: DC performancecomparison.


