
What is PWM? 

PWM is a technology that provides the battery with the best possible charge by tapering the charge, 
monitoring the battery and maintaining a 90 to 95% charge. Many older or cheap voltage controllers, 
battery chargers and solar charge controllers have a system that is all on or all off. Many of those will 
bring your battery to full charge and then wait until the battery is around 85% before it will allow a 
charge again. A PWM Solar Charge Controller does this on/off cycle many times a second and takes 
notes of where the battery is to optimize the voltage charge of the battery. 

PWM LEADS TO: 

• More capacity or battery charge (90% to 95%) 

• Better use of the input power. With old on/off technology the charge controller only uses solar 
when it’s on and that only happens when the battery drops below a certain voltage. 

• Longer battery life – keeps the heat and over-charge of the battery in check. A fuller battery all the 
time is best. 

• A happy battery and the ability to keep your battery for up to 3 times longer 
We offer PWM Charge Controllers in various sizes depending on the number and size of panels 
used. For example, a 100 Watt solar panel puts out approximately 5.6 Amps so an 8 Amp Solar 
Charge Controller would be the minimum size controller for this example. Adding a Solar Charge 
Controller to your solar charging system will control and maintain your batteries when they are in use 
or being stored. We offer 2 and 5 Stage Controllers; 2 Stage Controllers are water and moisture 
proof. 

When purchasing a Solar Charge Controller for an RV we recommend a 30 Amp Charge 
Controller even if you are only installing one 115 Watt solar panel so that in time, if you want to add 
another panel to your system, you will not need to change out the controller or wires. A 30 Amp 
Charge Controller will handle up to five 115 Watt solar panels (510 Watts).  

For 600 Watt systems or larger, you may want add an MPPT charge controller. 

PWM or MPPT? 

WHAT THEY DO 

The PWM controller is in essence a switch that connects a solar array to a battery. The result is that 
the voltage of the array will be pulled down to near that of the battery. 

The MPPT controller is more sophisticated (and more expensive): it will adjust its input voltage to 
harvest the maximum power from the solar array and then transform this power to supply the varying 
voltage requirement, of the battery plus load. Thus, it essentially decouples the array and battery 
voltages so that there can be, for example, a 12 volt battery on one side of the MPPT charge 
controller and a large number of cells wired in series to produce 36 volts on the other. 

 

https://backcountrysolar.com/collections/solar-charge-controllers/products/zamp-30-amp-digital-deluxe-charge-controller
https://backcountrysolar.com/collections/solar-charge-controllers/products/zamp-30-amp-digital-deluxe-charge-controller


The Resultant Twin Strengths of an MPPT Controller 

a)       Maximum Power Point Tracking 
The MPPT controller will harvest more power from the solar array. The performance advantage is 
substantial (10% to 40%) when the solar cell temperature is low (below 45°C), or very high (above 
75°C), or when irradiance is very low. 

At high temperature or low irradiance the output voltage of the array will drop dramatically. More cells 
must then be connected in series to make sure that the output voltage of the array exceeds battery 
voltage by a comfortable margin. 

b)       Lower cabling cost and/or lower cabling losses 
Ohm’s law tells us that losses due to cable resistance are Pc (Watt) = Rc x I², where Rc is the 
resistance of the cable. What this formula shows is that for a given cable loss, cable cross sectional 
area can be reduced by a factor of four when doubling the array voltage. 

In the case of a given nominal power, more cells in series will increase the output voltage and reduce 
the output current of the array (P = V x I, thus, if P doesn’t change, then I must decrease when V 
increases). 

As array size increases, cable length will increase. The option to wire more panels in series and 
thereby decrease the cable cross sectional area with a resultant drop in cost, is a compelling reason 
to install an MPPT controller as soon as the array power exceeds a few hundred Watts (12 V battery), 
or several 100s of Watts (24 V or 48 V battery). 

Conclusion 

PWM 

The PWM charge controller is a good low cost solution for small systems only, when solar cell 
temperature is moderate to high (between 45°C and 75°C). 

MPPT 

To fully exploit the potential of the MPPT controller, the array voltage should be substantially higher than 
the battery voltage. The MPPT controller is the solution of choice for higher power systems (because of 
the lowest overall system cost due to smaller cable cross sectional areas). The MPPT controller will also 
harvest substantially more power when the solar cell temperature is low (below 45°C), or very high (above 
75°C), or when irradiance is very low. 

 


