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This paper describes the application of analog-functional blocks for VHF/UHF
radio to various ultralow-power sensors, in which antenna-matching technique, LC
oscillator/super heterodyne structure, and analog FM modulation scheme are
utilized.

In detail, as the first application of antenna-matching method, wireless-power
transmission system to multiple sensors was proposed in which both of near and far
field of UHF energy is utilized. An experiment was conducted using a battery-less
multicopter equipped with a power receiving antenna. The prototype multicopter
obtained 20% power-transfer efficiency at a height of 15 cm from the transmission
antenna and confirmed that it will hover continuously. In addition, as the second
application of the antenna-matching method, a noncontact metal-length sensor with
utilizing the fact that the matching state between the antenna and the transceiver
changes as another metal approaches. This sensor was able to simultaneously detect
four metal rods with different lengths, and was confirmed that a metal object of 15 cm
length can be detected with a resolution of 2 mm. Next, a capacitance-variation sensor
which could detect atto-farad level change was proposed by using a combination of
analog LC oscillator and super-heterodyne scheme. A minute change in capacitance of
analog LC oscillator makes a shift in oscillation frequency, and the super-heterodyne
scheme amplified the ratio of frequency-shift through the frequency-conversion
process. This sensor was applied to a non-invasive detecting system for pests in pillars,
and a noncontact monitoring system for cardiac-wall movement in a human body.
Finally, as an application of the analog FM communication method, a
batteryless/wireless electronic drum was proposed. The low-power FM transmitter can
operate by the energy from piezo-electric device, and transmit the analog wave with

700 ps latency.



