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Fig.1 Organization of wireless sensor network
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Fig.2 Architecture of low-power processor
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Fig.3 Composition of leakage current
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Table 1 Condition setting

Corner Cell Process
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Worst WCCOM | Slow | Slow | Vg X0.9 125C

Voltage | Temperature
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Table 2 Differences between using multiple threshold
voltage cell library and single general library

Design LPP CORE
. tcbn90ghvtwe
Library tcbn90gwc
tcbn90glvtwe
Clock gating No use No use

Global operating voltage 0.9V 0.9V
Cell internal power 1.2614mW(58%) | 1.0676mW(55%)
Net switching power (923.0274,.W (42%)|873.7874, W (45%)
Total dynamic power |2.1845mW(100%) |1.9414mW(100% )
1.7108mW 137.4808 W

Cell leakage power
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Table 3 Differences between using clock-gating meth-

od and not
Design LPP _CORE
. tcbn90ghvtwce
Library tcbn90gwe

tcbn90glvtwe

Clock gating No use Use

Global operating voltage 0.9V 0.9V
Cell internal power 1.2614mW(58%) [472.6379,W (47 %)
Net switching power |923.0274,W(42%)|539.4732,W(53%)
Total dynamic power |2.1845mW(100%) |1.0121mW(100% )

1.7108mW 109.9607,. W

Cell leakage power

KA W TEE R AR
Table 4 Clock gating summary
LPP CORE
Number of gated elements 20
8748(25.76%)
25213(74.24%)
Total number of registers 33961
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Table 5 Summary of LPP design
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Cycle period/ns 50
WNS(FF to FF)/ns Met
o 236356. 4 629038.5
Total area/pm? L. Lo
(Combinational) (Noncombinational)
Cell number 9324
HVT library 6872 73.7%
LVT library 2462 26.4%
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Design and Optimization of Low-Power Processor for Wireless Sensor Network

Zhao Gang', Hou Ligang. Luo Rengui, Liu Yuan, and Wu Wuchen

(Beijing University of Technology, Beijing 100022, China)

Abstract: A low power processor (LPP) for wireless sensor network (WSN) is implemented, based on 90nm technology. In
order to reduce power consumption,two methods are selected in the design. Clock gating technique is used to reduce the dy-
namic power dissipations,and multiple threshold voltage library is adopted to depress leakage power consumption. This paper
reports the design results with a brief discussion.
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