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ASSIGNMENT

PhaseLockedLoops(PLL)andFrequencySynthesis

APLLisafeedbacksystem thatincludesaVCO,phasedetector,andlowpassfilter
withinitsloop.ItspurposeistoforcetheVCOtoreplicateandtrackthefrequency
and phase atthe inputwhen in lock.Applications include Clock generation,
Frequencysynthesizer,Clockrecoveryinaserialdatalink.

Phasedetector:comparesthephaseateachinputandgeneratesanerrorsignal,
ve(t),proportionaltothephasedifferencebetweenthetwoinputs.KDisthegainof
thephasedetector(V/rad).

VCO:TheVCO oscillatesatanangularfrequency,ωout.Itsfrequencyissettoa
nominalω0whenthecontrolvoltageiszero.Frequencyisassumedtobelinearly
proportionaltothecontrolvoltagewithagaincoefficientKOorKVCO(rad/s/v).

LockRange:Rangeofinputsignalfrequenciesoverwhichtheloopremainslocked
onceithascapturedtheinputsignal.Thiscanbelimitedeitherbythephasedetector
ortheVCOfrequencyrange.

Capturerange:RangeofinputfrequenciesaroundtheVCOcenterfrequencyonto
whichtheloopwilllockwhenstartingfrom anunlockedcondition.Sometimesa
frequencydetectorisaddedtothephasedetectortoassistininitialacquisitionof
lock.

Thereare2mainsourcesoflowphasenoise:

1.Referencenoise–usuallysmallsincewefrequentlyuseacrystaloscillator

2.VCOnoise–oftenhigh.WehopethatthePLLwillsuppressmostofthenoise,
atleastclosetothecarrier.

Theeffectcausedbyeachofthesenoisesourcescanbeseenfrom theclosedloop
transferfunctions.

AnalogMultipliers

Thereareseveralanalogmultipliersthatdependontheexponentialtransferfunction
ofbipolartransistors,theyinclude;

 TheEmitter-CoupledPair:Theemitter-coupledpair,wasshownintoproduce
outputcurrentsthatwererelatedtothedifferentialinputvoltage.

 Two-Quadrantrestriction:acircuitthatfunctionsasamultiplierunderthe
assumptionthatVidissmall,andthatVi2isgreaterthanVBE(on).Thelatter
restrictionmeansthatthemultiplierfunctionsinonlytwoquadrantsoftheVid
-Vi2plane,andthistypeofcircuitistermedatwo-quadrantmultiplier.



 Gilbertmultipliercell:isamodificationoftheemitter-coupledcell,which
allowsfour-quadrantmultiplication.TheGilbertmultipliercellisthebasisfor
mostintegratedcircuitbalancedmultipliersystems.

 GilbertcellasaBalancedModulator:Incommunicationssystems,theneed
frequentlyarisesforthemultiplicationofacontinuouslyvaryingsignalbya
square wave.This is easily accomplished with the multipliercircuitby
applyingasufficientlylargesignaldirectlytothecross-coupledpair.

 Gilbertcellasaphasedetector:Ifunmodulatedsignalsofidenticalfrequency
cooareappliedtothetwoinputs,thecircuitbehavesasaphasedetectorand
produces an outputwhose dc componentis proportionalto the phase
differencebetweenthetwoinputs.


