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Abstract
Batteries are typical energy sources of portable systems, but their output voltage does not often
exactly fit to the supply voltage of microprocessors. The battery output voltage is a strong
function of its state of charge, and thus it continuously drops as it discharges. Therefore, a
microprocessor is generally powered by a regulated DC source, but the regulation process
generally results in significant energy loss.

This talk introduces a new supply voltage scaling namely PVS (passive voltage scaling) that
eliminates the use of a DC-DC converter, but the battery is directly connected to a
microprocessor. PVS monitors the battery voltage drop as discharge progresses (50% in alkaline
batteries) and scales down the clock frequency accordingly for a reliable operation. Opposite to
DVS (dynamic voltage scaling), PVS does not achieve the optimal energy consumption of the
microprocessor, but aims at the system-wide power optimization minimizing the loss of the
voltage regulator, peripherals and battery, which achieves the ultimate longer operational
lifetime. We positively utilize the continuously decreasing throughput characteristic of a PVS-
enabled sensor node by the battery state of charge loss and we achieve energy awareness with a
traditional performance-driven routing.
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