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Wireless humidity sensors are becoming of interest in a growing number of applications, ranging from condition 

monitoring, to smart agriculture, to workplace safety [1]. They are used to check eventual liquid loss, to estimate 

the moisture content in the terrain, and in many other applications. However, when designing wireless sensors, 

issues such their power supply and their environmental impact must be carefully considered, due to the difficulty 

in keeping track of a growing amount of electronics in the environment [2]. 

This contribution describes a possible approach to perform wireless humidity sensing using harmonic 

transponders. The considered approach leads to fully passive transponders which can be read also in non-

stationary environments, and leverages green materials. 

The proposed transducer consists of a Micro-Electro-Mechanical Systems (MEMS) transducer based on a paper-

aluminum (paper-Al) bimorph cantilever formed by an Al foil glued on top of a paper layer [3]. As humidity 

increases paper relaxes its fibers, thereby causing the cantilever deflection. Since the cantilever forms a parallel-

plate-capacitor with the PCB to which it is anchored, the cantilever deflection causes a variation in the capacitance 

value. This is leveraged to tune the resonant frequency of a notch filter. Therefore, relative humidity can be 

encoded in the resonant frequency of the resonator.  

In the present contribution the proposed transducer is used in a harmonic transponder, to generate a passive 

wireless humidity sensor. The transducer is placed at the input of the frequency doubler. The role of the frequency 

doubler is to separate the uplink from the downlink, thereby making the sensor almost insensitive to the clutter. 

Details on the design and fabrication process will be provided. A proof-of-concept prototype will be developed 

and experimental results will be reported. 

 

 

Figure 1. Humidity transducer based on a bimorph paper-aluminum cantilever [3]. 
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