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Usingthe standarcenepgy transport(ET) modelfor simulationof partially depletedSOl MOSFETs,ananomalousiecrease
of the drain currentwith increasingdrain-sourcevoltage has beenobsered (Fig. 1). The anomalouseffect hasbeen
reproducedisingthetwo device simulatorsMINIMOS-NT andDESSIS andcanbe explainedby anenhancedliffusion of
channehot carriersinto thefloatingbody[1]. It is believedthatthis decreasén currentis anartifact becausexperimental
datadoesnot shaw this effect, nor canit be obseredwhenusingthe drift-diffusion (DD) transporimodel. Oneexceptionis
givenin [2], whereaweakdecreasef the measuredirain currentof ap-MOSis reported.

In MonteCarlo(MC) simulationghespreadingf hotcarriersaway from the surfaceof aMOSFETis muchlesspronounced
thanin ET simulations. Therefore,the assumptionsinderlyingthe ET model shouldbe carefully reconsidered.While
in the standardET model an isotropic Maxwellian distribution is assumedo close the hierarchy of moments,in this
work an equationsetis derved from the Boltzmannequationpermittingan anisotropictemperaturenda non-Maxwellian
distribution:
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Ty denoteshe temperaturdensorcomponenin directione;, and 3, is the the normalizedmomentof fourth order The
solution variableis still the carriertemperaturerl,,, whereasthe tensorcomponentsand 3,, are modeledempirically as
functionsof T;,. A first empiricalmodelof Tj; distinguishedetweerdirectionsparallelandnormalto the currentdensity
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Off-diagonalcomponentsf the temperatureare neglected. The anisotroy functions~, ,(77,) approachl for T;, = 17,

andanasymptoticvalueyy, , for large7;,. With this modificationof the ET modelit is possibleto eliminatethe spurious
decreas@n theoutputcharacteristicbut only by assuminga fairly largeanisotroy of o, = 1.0 and~yo, = 0.2 (Fig. 2). MC

simulationsshav thatin mostof the channelthe high enegy tail is lesspopulatedthanthat of a Maxwellian, which gives
Bn < 1. A simplemodels, (T,) is assumedgiving 1 at 77, andan asymptoticvalue 5, for large T,,. By combiningthis
modifiedclosurerelationwith the anisotropidemperatur@ muchsmalleranisotroy of -y, = 0.6 is sufiicient (Fig. 3).
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Figure 1. Output characteristicobtained Figure 2: Outputcharacteristiceissuming Figure 3: Outputcharacteristiceissuming
by standarcET simulationsusingtwo anisotropictemperature.The closure anisotropictemperatureyo, = 0.6)
differentdevice simulators. relationis notmodified(8y = 1). andamodifiedclosurerelation.
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