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Multi-band Bio-Antenna for a Full Battery-less Human Body Communication
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This study focuses on harnessing environmental electromagnetic waves as an energy source
for wearable devices. The challenge lies in the limited power collection capacity of antennas
on small wearables. Our goal is to create a battery-free human body communication system,
utilizing the human body as an antenna element due to its conductive dielectric properties. We
aim to design a wearable antenna that resonates in the MHz band, leveraging the altered input
characteristics of an antenna when near or in contact with the human body. Before prototype
development, we studied the antenna's input impedance characteristics through experiments
and electromagnetic field analysis. We analyzed the wearable antenna's input impedance on
the wrist, considering factors like gender and skin moisture, across 1 to 100 MHz. Subject
experiments were conducted to understand individual user differences in input impedance. Using
this data, we're modeling the antenna's input impedance characteristics. We assessed impedance
variation using the voltage standing wave ratio (VSWR), an index for signal reflection due to
impedance variation. Ideally, VSWR should be <3 for antennas. Our findings showed a VSWR
of2.87 formales and 2.03 for females at 1 MHz. Above 5 MHz, VSWR was <2 for all subjects,
suggesting reduced individual differences and stable impedance in this frequency band. This
indicates potential for a power regeneration technology resilient to user differences, considering
the environmental electromagnetic field's frequency. A prototype wearable antenna, made of

aflexible substrate and conductive foil, was then developed.
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