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Basic Information and Definitions
Capacitive sensors

Operating principle   The non-contacting capacitive sensor converts a variable of interest in technical production terms  
    (e.g. object or level) into a signal which can be processed further. The function is based on the  
    alteration in the electrical field around its active zone. The sensor is comprised essentially of:

■■ Sensor electrode and shielding
■■ Oscillator
■■ Demodulator
■■ Trigger
■■ Output driver

    These two electrodes form the open capacitor of the sensing surface. This is part of an RC oscillator.

    When metallic or non-metallic objects approach the sensing 
    surface of the capacitive sensor, the capacitance changes and 
    the oscillator begins to oscillate. This causes the trigger stage 
    down stream of the oscillator to trip, and the switching amplifier 
    to change its output status. The switching function at the output 
    is either an N.O., N.C. or changeover contact, depending on the 
    type of unit involved. The function of the capacitive sensor can be 
    explained using the equation for capacitance:
   
     C = 0 × r × F × (1/S)
     r: Relative dielectric constant  
     (property of the target medium) 
     0: Absolute dielectric constant, unchanging  
     F: Area   
     S: Distance

    From the formula above it follows that objects which have a 
    sufficiently large relative dielectric coefficient (r) and area will be 
    detected by the capacitive sensor. Besides the standard 
    (multi-purpose) sensor technology, in which the sensor is a 
    part of the oscillator circuit, there are also more modern processes 
    designed to meet special application requirements.

Operating conditions   If an electrically non-conducting actuation element (target) enters the sensor field, the capacitance  
and correction factors  changes proportionally to r and to the immersion depth or to the distance to the sensing surface.  
    Since the rated switching distance sn is based on a grounded standard target made of Fe 360, the  
    switching distances must be corrected when using other materials.
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Correction factors for typical materials

Correction factors should be determined using the target material directly.

Metal 1

Water 1

Glass 0.4...0.6

Ceramic 0.2...0.5

PVC 0.2...0.47

Lucite 0.39...0.45

Polycarbonate 0.26...0.4


