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Abstract: Whileit is possibleto reduceprocessoclockingandlatchpower by adoptinga globally
asynchronouandlocally synchronouspproachthatapproachendsto make the machineappear
asynchronouatits highestlevel of description.In developingthe circuitry of IPCMOS,we have
takenratherthe reverseapproachin which a globally synchronougrocessors providedwith lo-
cally asynchronoustructuredor executingoperationsTheseocally asynchrnonousomponents
canbeinterfacedto the synchronougnvironmentin amannethatmakestheentiredesignappear
synchronouswhile significantlyreducingthelatchcountdrivenby thesynchronouslocks.In this
paperlPCMOSclock circuits suitablefor high frequeng andlow power operationaredescribed.
In IPCMOS (asin otherasynchronousechniques}the reducedpower resultsfrom enablingthe
local clocksonly whenthereis an operationto perform. In addition,the latchescontrolledby the
IPCMOS clockscanbe simplesingle stagelatchesbecauséhe locally generateatlocksdriving
adjacenstagesarenotenabledsimultaneouslyThe combinatiorof enablingthe clocksonly when
thereis an operationto performandthe simple latch canlower power by a factorof 5x to 10x
in mary pipelineapplications.In IPCMOSthe staggeredocal clocksalsoresultin a significant
reductionof dynamicL di/dt noise.In additionto thelocally generatednterlockedclocksandthe
singlestagdatch,uniquecircuitsthatcombinethefunctionof astaticNOR andaninputswitchare
key to achiering high performanceandminimizing the overheadn theinterlocking.In a0.18um
bulk CMOS technologythesecircuits drive a paththrougha typical 64b multiplier stageat 3.3 -
4.5GHz onanexperimentakhip.



