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Usingthestandardenergy transport(ET) modelfor simulationof partially depletedSOIMOSFETs,ananomalousdecrease
of the drain currentwith increasingdrain-sourcevoltage has beenobserved (Fig. 1). The anomalouseffect hasbeen
reproducedusingthetwo device simulatorsMINIMOS-NT andDESSIS,andcanbeexplainedby anenhanceddiffusionof
channelhot carriersinto thefloatingbody[1]. It is believedthatthis decreasein currentis anartifactbecauseexperimental
datadoesnotshow thiseffect,nor canit beobservedwhenusingthedrift-diffusion(DD) transportmodel.Oneexceptionis
givenin [2], whereaweakdecreaseof themeasureddraincurrentof ap-MOSis reported.

In MonteCarlo(MC) simulationsthespreadingof hotcarriersawayfrom thesurfaceof aMOSFETis muchlesspronounced
than in ET simulations. Therefore,the assumptionsunderlyingthe ET model shouldbe carefully reconsidered.While
in the standardET model an isotropic Maxwellian distribution is assumedto close the hierarchyof moments,in this
work anequationsetis derived from theBoltzmannequationpermittingananisotropictemperatureanda non-Maxwellian
distribution: � ��� ���
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����� denotesthe temperaturetensorcomponentin direction 45 � , and - � is the the normalizedmomentof fourth order. The
solution variable is still the carrier temperature� � , whereasthe tensorcomponentsand - � are modeledempirically as
functionsof � � . A first empiricalmodelof �6�7� distinguishesbetweendirectionsparallelandnormalto thecurrentdensity.�6�7���8�69"9;:=<?>�@$AB�C�6D�DE>�FHGI@$AKJ �69"9L�8M�9ONP� ��Q � � J �6D�D.�8M�D�NP� �OQ � � J
Off-diagonalcomponentsof the temperatureareneglected. The anisotropy functions M 9 � D NP� � Q approach1 for � � �R��S
andanasymptoticvalue M�T 9 � D for large � � . With this modificationof theET modelit is possibleto eliminatethespurious
decreasein theoutputcharacteristic,but only by assuminga fairly largeanisotropy of M T 9E�'UWVYX and M T D.�ZX�V * (Fig. 2). MC
simulationsshow that in mostof thechannelthehigh energy tail is lesspopulatedthanthatof a Maxwellian,which gives- �\[ U . A simplemodel - � NP� ��Q is assumed,giving 1 at � S andan asymptoticvalue - T for large � � . By combiningthis
modifiedclosurerelationwith theanisotropictemperatureamuchsmalleranisotropy of M T D��ZX�V�] is sufficient (Fig. 3).
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Figure 1: Output characteristicsobtained
by standardET simulationsusingtwo
differentdevicesimulators.
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Figure 2: Outputcharacteristicsassuming
anisotropictemperature.The closure
relationis not modified( } w�z i

).
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Figure 3: Outputcharacteristicsassuming
anisotropictemperature� v w�� z jrk mu�
andamodifiedclosurerelation.
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