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Abstract

Wereportonanumericalsimulationoftheresponseofsubstratetrapstoavoltage
appliedtothegateofagalliumarsenidefieldeffecttransistor(GaAsFET)using proprietary
simulationsoftware.Thesubstrateisassumedtocontainshallowacceptors
compensatedbydeeplevels.Theratiobetweenthedensitiesofdeepandshallowlevelsis
consideredtobeonehundred,whichisatypicalvalueforsemi-insulatingsubstrates.
Althoughseveraltrapsmaybepresentinthesubstratebutonlythemostcommonly
observedonesareconsidered,namelyholetrapsrelatedtoCuandCr,andthefamiliar native
electrontrapEL2.Thecurrent—voltagecharacteristicsoftheGaAsFETarecalculated in
theabsenceaswellasinthepresenceoftheabovementionedtraps.ltwasfoundthat the
holetrapsareaffectedbythegatevoltagewhiletheelectrontrapisnot.Thiseffecton the
responseofholetrapsisexplainedbythefactthatthequasi-holeFermilevelinthe
substrateisdependentonthegatevoltage.However,theelectronquasi-Fermilevelinthe
substrateisinsensitivetothegatevoltageandthereforeelectrontrapsarenotperturbed.
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