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The well-known electrically-controlled anisotropic properties of liquid crystals not only have been 
valued in displays applications, but also have led to the conception of innovative approaches for a 
wide and diversified field of applications, such as optical communications, imaging, metamaterials, 
microwaves, biomedical, etc. Also, the fact that liquid crystals parameters have a strong dependence 
with temperature, has allowed researchers to extend the design of liquid crystal devices into the field 
of sensors. The simultaneous effect of both dependences, on voltage and temperature, has been 
recently exploited in a novel frequency-temperature liquid crystal transducer [1]. 

In this work, we propose the implementation of a novel kind of liquid crystal temperature sensor, 
based on a conventional interdigitated comb electrode structure with a micrometer-scale size. The 
conformation of the sensor includes a high resistivity layer (modal control) by deposition of a metallic 
layer (Nickel) of nanometric thickness. The benefit derived from using the modal method is the 
generation of a customized impedance divider between the metallic layer and the liquid crystal. Some 
results can be observed in Figure 1. It shows that the output voltage's sensitivity to temperature 
response can be controlled by either the magnitude or the frequency of the applied voltage. For certain 
supply voltages, this sensor has demonstrated high temperature sensitivity that, in addition to low 
power consumption, improves sensor features in relation to other reported temperature sensors. The 
proposed structure can be improved by some constructive changes. Characterization results suggest 
that this novel type of sensor can be employed in some specific commercial applications such as liquid 
crystal projectors or displays. 

 
Figure 1. Frequency and voltage (rms) dependence of liquid crystal sensor response as temperature 

increases from 20ºC to 100ºC. 
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