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Abstract

The increasing demand for continuous health monitoring and the rapid growth of low-power 10T devices are driving the
search for sustainable power solutions that extend beyond conventional batteries. Among emerging alternatives, radio
frequency (RF) energy harvesting (RFEH) has attracted significant interest due to its ubiquity and round-the-clock
availability. However, the inherently low density of ambient RF energy poses a fundamental challenge to realizing fully
self-powered systems.

This talk presents recent advances in wearable antennas and RFEH technologies aimed at developing self-powered 10T-
based healthcare systems. We introduce compact, efficient dual-band antennas integrated with Electromagnetic Band Gap
(EBG) structures to reduce electromagnetic absorption and ensure user safety by maintaining low Specific Absorption
Rate (SAR) values. A fully functional prototype demonstrates real-time monitoring of SpOa, heart rate, and body
temperature, combining adaptive sensing algorithms with energy-efficient communication. Experimental results show an
improved signal-to-noise ratio (3—9 dB) and energy savings of up to 80%, highlighting the feasibility of sustainable and
scalable health monitoring platforms.

Through the co-design of antenna, rectifier, and control circuits, along with optimized RF/DC combining strategies, the
proposed systems achieve a high energy conversion efficiency of up to 55% from ambient RF sources.

By bridging RF energy harvesting, wearable antenna innovation, and 10T intelligence, this work paves the way for next-
generation wireless, self-powered, and safe healthcare systems capable of autonomous operation while ensuring user
comfort and reliability.
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