
Reed switches need contact protection when switching inductive loads because of the electrical 
characteristics of inductive loads, which can cause damaging eƯects on the reed switch. Here's a 
breakdown of the key reasons: 

1. Inductive Kickback (Back EMF) 

Inductive loads, such as motors, solenoids, and relays, store energy in their magnetic fields. When 
the reed switch opens (i.e., when it disconnects the circuit), the collapsing magnetic field around 
the inductive load generates a high-voltage spike known as inductive kickback or back 
electromotive force (back EMF). This spike can be much higher than the normal operating voltage 
of the reed switch, potentially causing: 

 Arcing: The high voltage can cause electrical arcing between the contacts of the reed 
switch, which can damage or degrade the contacts over time. 

 Contact Wear and Corrosion: Repeated arcing can erode the contacts, reducing the 
lifespan of the reed switch. 

2. Over-voltage Stress 

Inductive kickback can result in transient over-voltage conditions that exceed the voltage rating of 
the reed switch. The reed switch is typically designed for low-voltage, low-current applications, and 
an over-voltage condition can cause permanent damage to the contacts, leading to failure or 
unreliable operation. 

3. Slow Current Interruption 

Reed switches are mechanical devices that rely on the physical separation of contacts to interrupt 
current. The rapid change in current due to the opening of the switch, combined with the voltage 
spike from the inductive load, can create high-frequency oscillations or transients that are hard 
for the reed switch to handle eƯectively. These transients can lead to incomplete or inconsistent 
switching, further accelerating wear. 

4. InsuƯicient Contact Pressure 

Reed switches often operate with low contact pressure. The high-voltage spike from an inductive 
load can cause the contacts to bounce or not separate cleanly, which can also result in arcing and 
physical damage over time. 

Contact Protection Mechanisms 

To prevent damage from inductive kickback, various methods are used to protect reed switches: 

 Flyback Diodes (Freewheeling Diodes): A diode is placed across the inductive load to 
provide a safe path for the current when the reed switch opens. This allows the energy 
stored in the inductor to dissipate safely through the diode, preventing a high-voltage spike 
from reaching the reed switch. 

 RC Snubber Circuits: A resistor-capacitor (RC) network can be used across the reed switch 
or the inductive load. The capacitor absorbs the energy from the voltage spike, while the 



resistor dissipates it as heat, reducing the likelihood of arcing across the reed switch 
contacts. 

 Varistors or Transient Voltage Suppressors (TVS): These components can clamp voltage 
spikes to safe levels by providing a low-resistance path for transient voltages, thereby 
protecting the reed switch. 

In summary, reed switches need contact protection when switching inductive loads due to the 
damaging eƯects of inductive kickback, which can cause arcing, contact wear, and over-voltage 
stress, all of which can shorten the reed switch's lifespan and impair its functionality. Protective 
components like diodes, RC snubbers, or TVS diodes help mitigate these issues and ensure reliable 
operation. 

 


