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Toward Batter-Free and Low-Noise
Wireless Micro/Nano-Sensors
Healthcare internet-of-things composed of wireless
micro-/nano-sensors, with advantages like enhanced
sensitivity and extreme miniaturization, could ever have
an impact on the already-established (albeit imperfect)
healthcare landscape. However, given by their small
physical sizes, improving the detection limit of compact
and fully-passive (battery-free) wireless sensors is
often hindered by the poor signal-to-noise ratio (SNR)
and the small effective aperture area for reception of
radio waves (i.e., small backscattering cross-sections).
In the first part of my talk, I will give an overview
of our recent progress in passive “harmonics
sensors,” which are inspired from the concept of
“harmonic radar” and can effectually suppress
background clutters, echoes and cross-talks to
achieve a good SNR in wireless measurements.
In the second part of my talk, I will present a novel allgraphene harmonic sensor that consists of a chemicallyreconfigurable RF mixer built from graphene
transistors and a transparent graphene RF antenna.
This graphene-based wireless sensor could be compact,
self-powered, transparent and flexible, thus paving the
way towards potential uses in high-sensitivity smart
contact lenses and body-centric monitoring systems.
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