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Highlights 

 New modelled and fabricated structure for capacitive sensors 

 High increase in the bulk capacitance and sensitivity 

 Feasibility of manufacturing by printing techniques on flexible substrates 

 

Abstract— This work presents a study of high-performance capacitive sensors based on a novel 

design of interdigitated electrode structure. In the proposed layout, electrodes are placed out of plane 

and the bottom electrode is a mixed interdigitated-planar plate electrode. Thanks to this layout, the 

sensor sensitivity is significantly enhanced. This structure has been characterized as humidity sensor 

manufactured by printing techniques on a flexible substrate. In particular, the sensitive layer is made 

of cellulose acetate butyrate deposited by screen printing, using silver ink to define the interdigitated 

electrodes. The capacitance is in the range of hundreds of pF with an area of 95.5 mm
2
 at ambient 

conditions. The response of this sensor shows a sensitivity substantially dependent on the frequency 

but this sensitivity is considered to be enough to use this device as capacitive sensor in the whole range 

of frequency studied, for example 5 pF/%RH at 1 MHz. Further characterization was carried out to 

study the reliability of the manufacturing process and to measure the effect of temperature in the 
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