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An Ultra Low Power Single-Chip Sensor Node Processor by Cooperative Design
among Network, MAC and Physical Layers
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Abstract

In this project, we organize a research team including an LSI architecture expert, RF circuits expert, and
communication expert to introduce cross-layer design to an ultralow-power sensor node. The goal is to fabricate and
verify a one-chip sensor node LSI that can operate at a several mW. Since the sensor node LSI dedicates wireless
data communication, its power is dominated by RF circuits and a data processor. So, to reduce the power, a power
management scheme among algorithm, architecture, and circuits (in other words, network layer, data link layer, and
physical layer) is important.
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Block power State of a sensor node
Dynamic/Leak Sleep Tx Rx Nf;‘;’;’k
LNA L17mwr- OFF OFF ON OFF
PA 4.26mwWi- OFF ON OFF OFF
PLL 3.28mw- OFF ON OoN OFF
VGA 955uW/- OFF OFF OoN OFF
ADC 999uW/- OFF OFF OoN OFF
Image rejection filter | 275mw/1.02yW | OFF OFF OoN OFF
Baseband 1.34mW/L4pW | OFF OFF oN OFF
MAC processor 11.7pW/135nW OFF ON ON ON
Memory controller 14.4uW/88.30W | clk gating | ON oN ON
Data RAM 710,W/11pW | clk gating | read write read/write
i8051 787uW/B.24W | OFF OFF OFF ON
PMM 3.97pW/156nW ON ON ON ON
Crystal ‘ 32.768kHz 3.6pW/- ON ON ON ON
oscillator | samHz 2.88mW/- OFF ON ON ON
Total power 7.73uW 11.16mwW 14.12mW 4.41mW.
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