
Reverse Polarity Protection 

 
 
Have you ever caused the active ingredient (smoke!) to come out of one or more 
components of a piece of electronic equipment when you inadvertently connect the power 
supply or battery with the incorrect polarity?  I have, and it hurts!  My most recent faux pas 
happened five minutes before I was preparing to participate in a recent QRP contest with my 
home brew DCS401 transceiver (described in the September 2014 edition of “CQ 
Centurion”).  I was quite lucky in that the only damage done was two burnt out resistors and 
two charred tantalum capacitors which shorted out and actually prevented further damage to 
the active components in the rig. 
 
This moment of brain freeze caused me to miss participating in the contest and got me 
investigating how similar situations could be avoided in the future.  My research came up 
with five interesting circuit possibilities. 
 
Circuit 1.  Use a series rectifier diode – see figure 1 
 
Figure 1. 

  
 

The circuit couldn’t be simpler, but unfortunately results in a 0.7 volt decrease in the voltage 
supplied to the equipment, resulting in a lower output power from your QRP transmitter 
 
Circuit 2. Use a bridge rectifier – see Figure 2 
 
Figure 2. 

 
 
This circuit has the advantage that the equipment always sees the correct polarity supplied, 
but unfortunately this time with a voltage 1.4 volt lower than that delivered by the source. 
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Circuit 3 : use a shunt diode with a fuse – see Figure 3 
 
Figure 3. 

 
 
This form of circuit is often fitted to commercial 2m transceivers and provides full voltage 
from the supply if the polarity is correct, but blows the fuse if the supply/battery is coupled up 
incorrectly.  One just hopes that the fuse blows rapidly enough to protect the transistors in 
the rig – they are, after all, the fastest fuses with three legs! 
 
Circuit 4 : Use a switching relay – see Figure 4 
 
Figure 4. 

 
 
In this circuit, the voltage, always of the correct polarity, is supplied to the equipment when 
the relay is energised through D1 and the normally open contact closes.  Diode D2 prevents 
voltage spikes when the relay (shown as a 12 volt unit in this circuit) is de-energised.  One 
disadvantage of this circuit is that the relay draws a continuous current during operation, 
possibly negatively influencing battery life, so important during field day/portable type 
operation. 
 
Circuit 5 : Using a active device – see figure 5. 
 
Figure 5. 
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I find this circuit the most favourable for my purposes, it is compact, and extremely efficient 
as the “on” resistance of the IRFZ44N VMOS FET  (obtained cheaply at a recent flea 
market) is only 22 milliohm and hence provides a negligible volt drop.  As the IRFZ44N has a 
drain-source voltage rating of 55 V, a maximum drain current rating of 49 A, and a power 
rating of 110 W, it is ideal for all of my applications without the necessity of needing a heat 
sink.   It should be noted that the 15 V zener diode is only a precaution to limit the gate-
source voltage (rated as a maximum of 20 V) to safe limits. 
 
If you suffer from the same problems as I do – carelessness and the occasional brain freeze, 
try one of these circuits to avoid so much pain and suffering when you make a mistake and 
connect the power source to a piece of equipment (normally some sort of experimental 
circuit in my case) with the wrong polarity! 
 
It should go without saying that whatever circuit is used, the respective components must be 
adequately rated for the required application. 
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