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A Low Power DesignA Low Power Design
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Sequential ImplementationSequential Implementation
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Dealing with 40MHzDealing with 40MHz
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Reduce whose delay?Reduce whose delay?

Biggest delayBiggest delay



Pi li th A l t !!!Pipeline the Accumulator!!!

2‐Stage Pipelined Accumulator



Pipeline the AccumulatorPipeline the Accumulator

ReliabilityReliability



Parallel ImplementationParallel Implementation
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Estimation of Power ConsumptionEstimation of Power Consumption

15uW

15X4 = 
60uW



Power Consumption for 400MHz 
Receiver

130uW

50uW

Leakage



ConclusionConclusion

40MHz -- pipelining

400MHz -- parallelism



Future WorkFuture Work

• Leakage Problem

• Power gating to shifter and 2nd accumulatorPower gating to shifter and 2 accumulator

• Layout

• Assistant circuit blocks
– Harmonic wave generatorHarmonic wave generator

– Gold code generator

B h l• Better power v.s path plot


