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Abstract: While it is possibleto reduceprocessorclockingandlatchpowerby adoptingaglobally
asynchronousandlocally synchronousapproach,thatapproachtendsto make themachineappear
asynchronousat its highestlevel of description.In developingthecircuitry of IPCMOS,we have
takenratherthereverseapproach,in which a globally synchronousprocessoris providedwith lo-
cally asynchronousstructuresfor executingoperations.Theselocally asynchrnonouscomponents
canbeinterfacedto thesynchronousenvironmentin amannerthatmakestheentiredesignappear
synchronous,while significantlyreducingthelatchcountdrivenby thesynchronousclocks.In this
paperIPCMOSclock circuitssuitablefor high frequency andlow power operationaredescribed.
In IPCMOS(asin otherasynchronoustechniques)the reducedpower resultsfrom enablingthe
local clocksonly whenthereis anoperationto perform.In addition,thelatchescontrolledby the
IPCMOSclockscanbe simplesinglestagelatchesbecausethe locally generatedclocksdriving
adjacentstagesarenotenabledsimultaneously. Thecombinationof enablingtheclocksonly when
thereis an operationto performandthe simple latch canlower power by a factorof 5x to 10x
in many pipelineapplications.In IPCMOSthe staggeredlocal clocksalsoresultin a significant
reductionof dynamicL di/dt noise.In additionto thelocally generatedinterlockedclocksandthe
singlestagelatch,uniquecircuitsthatcombinethefunctionof astaticNORandaninputswitchare
key to achieving high performanceandminimizing theoverheadin theinterlocking. In a 0.18um
bulk CMOStechnologythesecircuitsdrive a paththrougha typical 64bmultiplier stageat 3.3 -
4.5GHzonanexperimentalchip.


