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Prolonging the operating life of battery-powered
wireless systems (WS) is a principal objective I t
design of wireless sensing systems and networlex.eTis
a growing awareness that sensor duty cycles caatlgre
impact the amount of deliverable energy availabdenfa
battery [1-3]. “Battery-aware” or “battery-driversyystem
design incorporates an understanding of batteryayieh
into the design process, and promises further
improvements in battery life beyond those achiexabl
through conventional low-power design alone [4,%]ch
design requires an understanding of the factorg tha
control battery behavior in WS applications and a
description of that behavior in a form that is usator
WS system design and optimization.

This paper describes our efforts to examine, madel
optimize battery performance for sensor duty cycles
consisting of multiple pulse discharges. The tramisi
behavior of lithium coin cells, frequently usedviireless
sensing systems, is examined during and following a
discharge pulse, and described with a simple
mathematical model. The voltage response duringlsep
is characterized by a region of rapid change, astsat
with ohmic and interfacial resistances, followed ay
region of slower change. A similar pattern was obsg
for relaxation between pulses. Solid phase diffusn
the cathode was found to be the major contribuiathée
“slow” voltage change. A simple analytical model,
validated for this system, was found to accurately
describe the time-dependent voltage and the
corresponding non-uniform concentration distribatfor
the porous electrode [6].

Pulse cycling tests were performed to evaluate the

impact of key operating parameters including thakpe
current, standby current, pulse length, and stapeiipd.
Due to the small magnitude of the standby currést,
influence on the operating voltage and battery ciypa
was negligible. In contrast, the pulse current fad
significant impact on both the voltage and the mmn
capacity that could be extracted from the battEoy.each
pulse length studied, the battery capacity incredasith
increasing standby time until a maximum was reached
corresponding to full relaxation between pulsegy.(Ri).
In situations of incomplete relaxation, the voltage
behavior was the result of both a background
concentration gradient and the relaxation of the
concentration gradient caused by the discharges pililse

results and methods from this study will help talde
battery-aware design for WS systems.
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Figure 1. Impact of standby time on accessible capa
during pulse discharge.



