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   12V Pulse Battery Charger. 
 

Specification 
Charges 12V lead acid batteries. 
End terminal voltage is adjustable. 
Maximum charging current 3A (depends on power supply used) 
Short circuit protected (3A) 
 

Introduction 
Lead acid batteries are traditionally charged at a constant voltage of between 13.6 and 14.4V, with 
the actual charging voltage dependent on limiting the maximum charging current to less than 5A to 
minimise heating the battery too much. 
 

Circuit diagram 

 
 
The circuit is connected to a power supply capable of supplying 16 - 20V at a current of 3 - 5 amps. 
This could be an old battery charger with no internal regulator. 
 

How it works 
Working from left to right:- 
The 1N5402 diode provides protection from connecting the circuit incorrectly to the power supply. 
The 1000F capacitor smooths the output from the power supply and provides a reservoir of charge 
for the pulses of current.  The value of this capacitor could usefully be increased to 4700F or more. 
The 5.1V zener diode and 2.2k resistor provide a stable 5.1V reference.  This could usefully be 
changed to a 78L05 voltage regulator, which may provide a more stable reference voltage. 
The op-amp functions as a Schmitt trigger, with the hysteresis levels being determined by the 47k 
and 4.7M resistors.  When the output of the op-amp is high, the IRF9630 p-channel MOSFET is 
switched off, and no current passes to the battery being charged. 
When the output of the op-amp is low, the MOSFET conducts allowing current from the power 
supply and reservoir capacitor to pass to the battery.  This current passes through the 0.22 resistor 
and the 2N3906 transistor will reduce the voltage to the gate of the MOSFET if the voltage across 
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the 0.22 resistor is sufficient to turn on the 2N3906 transistor.  This occurs when a current of ~3A 
passes through the 0.22 resistor, so limiting the maximum charging current to the battery. 
The green LED and series resistor indicate that the unit is switched on. 
A 1N5822 SB diode can be put into the charging circuit to give additional isolation to the battery 
from the charger, if the power supply is switched off. 
The 10k potentiometer and associated resistors monitor the voltage of the battery and give an 
output of ~5.1V.  This is compared with the reference voltage by the op-amp.  If the voltage is less 
than the reference voltage, then the MOSFET switches on and current is supplied to the battery until 
the voltage rises above the reference voltage.  The hysteresis of the Schmitt trigger circuit allows the 
battery to discharge a little and stops the circuit switching on and off very rapidly potentially 
causing radio interference. 
With the values shown in the circuit diagram, the hysteresis voltage is  0.5V, and is dependent on 
the power supply voltage.  The 'switch off voltage' of the Schmitt trigger can be set with the 10k 
resistor.  As an example, if this is set to 13.5V, then the battery will charge until its terminal voltage 
is just larger than 13.5V.  The charger will now switch off until the battery terminal voltage falls to 
13.0V, when the charger will switch on and charge the battery again.  The process then repeats. 
 
If the battery is very discharged, then it will charge at  3A until the terminal voltage is 13.5V, when 
it will revert to pulse mode.  The MOSFET should be mounted onto a heat sink to dissipate heat. 
 

Pulse charging. 
If a lead acid battery is unused and just float charged, the lead oxide and lead plates in the battery 
can become corroded.  Allowing the battery to discharge and then recharge helps to reduce the 
corrosion by allowing lead sulphate to form on the plates and then be reduced by charging. 
 

Battery care 
A 12V lead acid battery can be considered to be fully discharged at a terminal voltage of 11V. 
 

A 12V lead acid battery can be considered to be fully charged at a terminal voltage of 12.9V 
A battery should be allowed around 20 minutes for its terminal voltage to settle following being 
charged or discharged. 
 

The terminal voltage of a 12V lead acid battery should be kept at >12.5V. 
 

To float charge a battery, a supply of 13.5 - 13.8V should be used. 
 

Charging with a terminal voltage of 14 - 14.5V, will charge the battery much faster but runs the risk 
of doing permanent damage to the battery if it is allowed to overheat or overcharge. 
 

Lead acid batteries should always be stored fully charged. 
 

Heat is detrimental to the life of batteries - store in a cool location. 
 

ALL lead acid batteries (including sealed ones) need to be checked for electrolyte level and topped 
up with distilled water when necessary.  The top of the plates should just be covered. 
 

Battery chemistry 
Negative plate reaction 
Pb(s) + HSO4 (aq) → PbSO4(s) + H+(aq) + 2e  
 
Positive plate reaction 
PbO2(s) + HSO4 (aq) + 3H+(aq) + 2e  → PbSO4(s) + 2H2O(l) 
 
 




