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Basic Information and Definitions
Inductive sensors

Polarity reversal protected

Cable break protection

Short circuit protected
(sensors with a maximum 
voltage of 60 V DC)

Short circuit/overload  
protected
(universal AC/DC sensors) 

... protected against any possible lead reversal for sensors with short circuit protec-
tion.
...protected against reversal of plus/minus leads for sensors without short circuit 
protection.

... in 3-wire sensors prevents improper function. A diode prevents the current from 
flowing via the output line A.

... AC or AC/DC sensors are often operated with a relay or contactor as the load.
AC switching devices (contactors/relays) create a significantly higher load (6...10 × 
rated current) when they are first energized as compared with their static operation 
due to the fact that the core is still open.The static value of the load (current) is not 
reached until several milliseconds later. Not until the magnetic field is closed does the 
max. permissible rated operating current Ie flow through the sensor.This means that 
the threshold value for a short circuit condition in these sensors must lie significantly 
higher and would, if for example the contactor is prevented for mechanical or electri-
cal reasons from fully closing, result in an overload on the sensors. 

This is where the overload protection comes into play. It is designed as slow-acting 
(time-delayed). Its trigger threshold lies only slightly above the maximum permissible 
Ie. A response (i. e. turn-off) is delayed, depending on the magnitude of the overload, 
by more than 20 milliseconds. This ensures that properly working relays and contac-
tors can be switched normally, while defective devices will not destroy the Balluff 
sensor. The short circuit/overload protection is generally of a bi-stable design, which 
means that it must be reset by turning off the supply voltage to the sensor.

... is achieved in Balluff sensors using pulsing or thermal short circuit protection 
circuits. The output stage is thereby protected against overload and short circuit. 
The trigger current for the short circuit protection is higher than the rated operating 
current Ie. Currents from switching and load capacitances are specified in the sensor 
data and do not result in triggering, but rather are masked by a short delay in the 
output circuit.


