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A capacitor consists of two conductors (plates) that are electrically isolated from one another 

by a nonconductor (dielectric). When the two conductors are at different potentials (voltages), 

the system is capable of storing an electric charge. The storage capability of a capacitor is 

measured in farads.The principle of operation of capacitive transducers is based upon the 

equation for capacitance of a parallel plate capacitor as shown in Fig. 

 

 

                                         
            Where,  A = Overlapping area of plates; m2, 

             d = Distance between two plates; m, 

= Permittivity (dielectric constant); F/m. 

 

 

 

                         
Parallel Plate Capacitor 

The capacitance is measured with a bridge circuits. The output impedance Z of a capacitive 

transducer is: 

Z = 1/2πfC 

Where: Z = Impedance 

f = frequency, 50 Hz. 

C = capacitance 

 

 

 



 

 

 

 

In general, the output impedance of a capacitive transducer is high. This fact calls for a 

careful design of the output circuitry. The capacitive transducers work on the principle of 

change in capacitance of the capacitor. This change in capacitance could be caused by change 

in overlapping area A of the plates, change in the distance d between the plates and change in 

dielectric constant . 

 

In most of the cases the above changes are caused by the physical variables, such as, 

displacement, force or pressure. Variation in capacitance is also there when the dielectric 

medium between the plates changes, as in the case of measurement of liquid or gas levels. 

Therefore, the capacitive transducers are commonly used for measurement of linear 

displacement, by employing the following effects as shown in Fig a and fig b. 

 

i) Change in capacitance due to change in overlapping area of plates. 

ii) Change in capacitance due to change in distance between the two plates. 

iii) Change in capacitance due to change in dielectric between the two plates 

 

 

              
 

As may be seen in Fig b, all of the differential devices have three wire connections rather 

than two: one wire for each of the end plates and one for the common plate. As the 

capacitance between one of the endplates and the common plate changes, the capacitance 

between the other end plate and the common plate also changes in the opposite direction. 


