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5 E-Textile Battery-Less Walking Step Counting System with <23 pW Power, Dual-Function Harvesting from Breathlng,
and No High-Voltage CMOS Process
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« The predicted number of IoT devices keeps decreasing,
 Problem : Battery!

— 1 trillion sensor world demands: 913,242,009 BATTERY REPLACEMENTS everyday
« Solution : Self-powered systems

Source: Everactive report. available: https://cdn.everactive.com/content/uploads/2019/06/17103828/EverActive_Infograph_1.pdf
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Scope of Work & Architecture

energy
energy storage
Scope of this work: harvesting

* In-textile always-on walking step counter

* energy harvesting from triboelectric
nanogenerator (TENG)

* Jowest no. of in-textile and off-chip components
(battery-less, inductor-less, and on-chip OV)

high'voltage
process

breathing sustains pW system power when no sensing is needed
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reused for walking step sensing detection

harvesting from walking naturally provides power when needed by sensing (just-in-time power provisioning)
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total power 3.4 pW 17.01 nW (temp. N/A 2.9 mW : N/A
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