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DiracＧsourcefieldＧeffecttransistorsas
energyＧefficient,highＧperformance

electronicswitches

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．

PengLianMao(彭练矛)andProf．ZhangZhiYong(张志勇)attheKeyLaboratoryforthePhysicsand

ChemistryofNanodevicesandDepartmentofElectronics,PekingUniversity,Beijing,recentlyreported

DiracＧsourcefieldＧeffecttransistorsasenergyＧefficient,highＧperformanceelectronicswitches,inScience
(２０１８,３６１:３８７—３９２)．

AnefficientwaytoreducethepoweristolowerthesupplyvoltageVDD,butthisvoltageisrestricted

bythe６０ millivoltsperdecadethermioniclimitofsubthresholdswing (SS)infieldＧeffecttransistors

(FETs)．Theyshow thatagraphene Diracsource (GDS)witha much narrowerelectrondensity

distributionaroundtheFermilevelthanthatofconventionalFETscanlowerSS．ADSＧFETwithacarbon

nanotubechannelprovidedanaverageSSof４０millivoltperdecadeoverfourdecadesofcurrentatroom

temperatureandhighdevicecurrentI６０ofupto４０ microamperepermicrometerat６０ millivoltsper

decade．WhencomparedwithstateＧofＧtheＧartSi１４ＧnanometernodeFETs,asimilarIonisrealizedbutat

muchlowersupplyvoltageof０．５versus０．７voltsforSi,andamuchsteeperSSbelow３５millivoltsper

decadeintheoffＧstate．

Inprinciple,thegraphene Diracsource mayalsobecombined withothersemiconductorchannel

materials,e．g．semiconducting nanowires,２D or even conventional bulk semiconductors,to

simultaneouslyachievesubＧ６０mV/decadeSSandhighIon．TheDSＧFET maythusbeusedasageneral

deviceorbuildingblockforfutureICswithsubＧ０．５VpowerＧsupply．

Figure　SchematicdiagramandperformanceofCNTCMOSFETs,showingthatCNTCMOSFETsare１０timesbetterthanSi
CMOSonspeedandpowerdissipationcomprehensively．


