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DC-DC Boost Converter using Offset—Controlled Zero Current

Sensor for Low Loss Thermoelectric Energy Harvesting Circuit
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Abstract

This paper presents a low power boost converter using offset controlled Zero Current Sensor (ZCS) control for
thermoelectric energy harvesting.[1] [5] Offset controlled ZCS uses adjustable pre-offset that is controled by 6bit
code each connected gate of NMOS for switching. Offset controlled ZCS demonstrates an efficiency that is higher
than using analog comparator ZCS and that is smaller area than using delay line ZCS. Experimentally, the offset
controlled ZCS system consumes 10 times less power than analog comparator ZCS based system at similar
performance.
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Aol % Zero Current Switching®] 7}5 3t}

Offset-
controlled ZCS Analog Comparator
Vpias 1.3V 1.3V v
Power 1.0911uw 1.0956uW | 12.7881luw
P_on_time 1.221us 2.528us 1.426us
IL_pk -1.42mA -13.71mA -2.76mA
Table 1. Power comparison of new ZCS and analog
comparator.
# 1. ME22 ZCS T#x2f o2 H|u7| ZCS T=2
el Hl
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