Department of Computer Science

Analysis of Bridging faults in Double BJT BiCMOS Circuit

Sankaran M. Menon, Yashwant K. Malaiya, Anura P. Jayasumana Technical Report CS-93-124 September 28, 1993

Colorado State University

BJTDoubleCircuitBiCMOSΛinfaultsaMalaiyzK.antanaasumeringEnginezalctriceScienctyUniversi80523CO————lins,ColAbstractortFjormaes-verpapunitslogicalcanfaults(ItcurrenQDbridgingoftheirwith.y————unitΛONR.y1inCircuitstrctandolar,iCymanapplications.hnologytec.etterbofages,iCo1[erwolar,,Cerformancepterparts,iCcancircuits.evfor.miCCinputoutput-bit].iCenevdynamiceb].andshorts].yman].yon-bitcessormicroproel.faultsofofge].theat].transistorat]iniCthatandfaults.incom-enabledcosts.desmocomplexoutab].11[statisticalusinguptofaults.bridgingence,analysis.eenb].bridgingofC].inCandcomplexC].ccuroSanaran.enon,ast.uraanainCircuitsi1:-ian.stage.ofostdel.ofiCoffunctionerationopdouble-iCfaultsbridgingtIQtheirwithe.ws.basiciCsection.ectiont.ectionsanddesno.inensectiongiv.Sanaran.enon,ast.uraanainCircuits-coubleiCin1.theiCyoneeoneseriale.one-deviceserialeingof2transistor2eing.the-devicesandor2olaroutturningoutput.ithparalleltheconnectedofeconnectede.stillouldtransistoroutput.atinputsthe-devicesand2turnedthe-devices,2,andebturnedouldto2load.ransistorand2tcurrenofdevice.’.thetheofts.-iCoutputde.-iCfullDDtodevices.outputoltagetoDD-(Q)outputoltagetoDD-(Q2).aande.and.ytheotsoin,haracteristics.foriCare.to.and.to.1].een.and.indeterminate.heforujitsuiCare,.,a.anda..yphotolithographcausingmetalfaults.ofectsiniCbridgingasresistances.er.papSanaran.enon,ast.uraanainCircuitsiure:-iuuriinauarr.rtact].faultsbridging,dogatebridgingofel.,,].ininresultstucundetectable.inC].delingmown.els,lev‘1’.theoft.rcasttbacconsidered.resistance.ofectsfor-iCdevices.Sanaran.enon,ast.uraanainCircuitsiure:-iuuriinauarr.ectsconnectionsbridgingo-iCinigure.hendesand2i.e.,fromDDtoi.e.,ofonehigh1w.eenDDenhancedtoIleadinggroundQD.DiniCdetectedemonitoringIQDmonitoring.desamethede22whereellev‘1’logictransistorand2’transistor2.faultbridgingtransistorsand2settlesoutputhigh‘1’el.ectors1asinigure.fromDDenhancedground,ItoQDedobservfaults.monitoringIQtotedfaults.hbridgingtheSanaran.enon,ast.uraanainCircuitsiure:-iuuriinauiinianreiane.el.exhibityresistance.uence.rangeheestigated.voiCinigureresistance.atand2i.e.,11fromDDtoi.e.,11atand2.theofigh’1w’resistancebridgingalueatand2studied.theiCresistancesdesand2inigure.inferencehe1deand2at.resistance.of.foriCdevices.desand2degradedexhibitresistances.de2resistances.theofde2alues.vSanaran.enon,ast.uraanainCircuitsiure:an2uner-iuuriinauiinianreiane.iure:urrenD.riinreianeruuriinau.Sanaran.enon,ast.uraanainCircuitsiure:iunine2uner-iuuriinau.resistancesanddendened’el.ndedetecttobridging.thanlogictheel.levInatCoupledsucces-aCdevices,ndelogicthethreshold.onCaiColarbipthreshold.igureDresistances.out.theatdesand2obtained.logicigh’andinputumigh’.computingyeenaoltage.de2resistance.thisofresistances.igurede2underSanaran.enon,ast.uraanainCircuitsiure:iunineuner-iuuriinau.‘conditions.inigure.de2increases.igurewsshodebridginghighside’.resistancebridgingereddeigh’noisetilzero.deateresistanceswdey.plot.thisterpret.rcastbacbridging.toarepathsfrehasIt].falltime,Sanaran.enon,ast.uraana1inCircuitsiure:eeariinarer-iiner.device.inputs...andoutputs....inputoutputbridgingtresistancecien.fromtoersions.hen‘1’,bridging.whencaseelpropagationtheoscillations.startwillstabilize.inputfallingthreshold.hisharacteristics,cce.in-iCusingIChaininigure.propagationtheone-iCellevelundened.bridgingstudied.el.t,canels.largewithof-iCstages,Sanaran.enon,ast.uraana11inCircuitsi:iurainiainunerriinauieeariinanuinaau-reeerainiainunereeariin.Sanaran.enon,ast.uraana1inCircuitsccur.resistancehtouc‘1’.causewillebw.2here,andfall-time.theExampleICof-iCgate.necs,1.necs,1.necs.hentheforhain.device.necsdooscillationsof1.necsin.cssiniCexamined.theectinginiCtheirwithe.tIQaswn.eedbacted.rcs[1]..arez,,ercademic.[].aen,tl.and1-1.[]Cole,,pp.-,.[]..angir,-,,ol.pp.-,.[]..and..hs,,,ol.pp.-,.Sanaran.enon,ast.uraana1inCircuits[].,and.ergniault,Computers,pp.-1..[]..a,.upta,..asumana,.jsuman,..and.ang,,ort,Computercience,Coloradotate,.[]C.eh,..C..adand..oru,,pp.-,.[]..evitt,.and..braham,-,c.roICCpp.-,.[1]..and..hen,,t.pp.-.[11]..hen,.and..erguson,,hortC--1,ofComputerngineeringCarnegie-ellon,.[1].and..al,-,tl.-1,.[1]Courtois,,1,ofburgh,cademicress,1.[1]..adsac,,ellystemshnicalournal,-1.[1]..a,..and.jsuman,,Computerpp.-.[1].jsuman,..and..umana,-,esignpp.-.[1]..enon,..and..a,,lectronics-11,.Sanaran.enon,ast.uraana1inCircuits[1]..enon,..and..sumana,-,c.IItl.onIpp.-,1.[1]..and..acson,,cill,Ch..[]..eiger,..and..trader,,cCh..[1]..enon,,h..isser-tation,oflectricalColoradotatey.[]pp.-[].and..braham,,tl.pp.-,.[]..a,-,onConf.Computer-idedpp.-,.[]C.c,.uehler,.C.ina,.and.ess,,tl.pp.-,.[].and.ottec,,igitalcesses,ol.-1,1.[]..enon,..and..a,,c.onIpp.-,.[].and...u,,pp.1-1,.Sanaran.enon,ast.uraana1