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Abstract

The connection point in Internet Of Things (IOT) with outside environment is related to perception
layer. In this layer, sensors play an important role. Surface acoustic wave resonator (SAWR)
sensors are one the most important wireless passive sensors among all wireless passive sensors for
IOT applications. The basic principle behind the measurement with SAWR sensor is detecting its
resonance frequency. Since the SAWR sensor is a passive device, it should be energized by a
stimulating pulse. The power of the response signal and SNR of the sensor depend heavily on its
stored energy (SE) in the stimulating state. Hence, knowing the energy storing process of the
sensors help the interrogation designers to determine better design parameters. In this paper,
using a comprehensive and detailed time domain analysis, a complicated equation for the SE during
the stimulating state is derived and then using mathematical tricks and also rational
approximations, a concise equation for the SE is derived. This equation explicitly shows the effects
of the most important parameters on the SE during the stimulating state and the effects of the
interrogating signal characteristics including carrier frequency, pulse width and its amplitude are
obviously determined. Also, the effects of the physical parameters of the SAWR sensors on the
stored energy are clearly recognized. The simulated and measured results show the validity of the
derived equation.

Keywords: Internet Of Things (IOT), Surface acoustic wave resonator (SAWR), Interrogating signal,
Stored energy, Resonance frequency.



