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Inthispaper，Studiesonnewandextendeddevicemodelstoobtainhighaccuracylnthebipolar

integratedcircuitsimulationarepresented・Themodelingforthehighfrequencycharacteristics，

theparasiticsubstratecurrentand thedeviceparametervariationin bipolarICs are mainly

describedbecausetheyareessentialinthemodernbipolarICdesign・

AnewandaccuratemodelofthecutofffrequencyfTinthehigh current regionis proposed

bytakingaccountoftheconductivitymodulationinboththebaseandcollectorregionofan

integrated bipolarstructure．Based onthefT mOdel，thehigh frequency modelfor an bipolar

transistorisstudied by comparlng With measuredSparameters．An extended high frequency

modelincludingparasiticelementsispresentedconsidering theintegrated devicestructureand

thecurrentdistribution．Excellentagreementwithmeasuredvalueshas been obtained uslng the

modelinthesimulationofa600MHzwidebandamplifierIC．

Thehighfrequencymodelforanintegratedresistorisalsostudied・A new modelincluding

anegativecapacitorintheusua17TmOdelisderivedbasedontheRCtransmissionlinetheory・

Thenext，mOdelingof thesubstratecurrent，thatisimportantin the Bi－CMOScircuit，is

showntoobtain theaccuratesimulationofthesaturationandsubstratecurrentcharacteristics．

Finally，aStatisticalmodelwhichpredictsvariationsincircuit behaviorispresented・The

modeluseselgenValuesandeigenvectorsofthecorrelationmatrixconstructedfordevicesinthe

integratedcircuitandisappliedtothemargindesignincludingtheparametermatching・

All the models have beenimplementedinto a circuit simulator and highly accurate

simulationsofbipolarICshavebeenrealized．
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