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While it is always necessary to test a battery charger circuit with the actual battery that will be used in the 
final application, it can be helpful during evaluation to test with an emulated battery. This allows for more 
control and a higher speed of testing in various operating regions. 
 
Lab Equipment Setup 
Figure 1 shows the lab equipment setup for a basic battery emulator. In this setup, the battery is replaced 
with a parallel power supply and load. For the load, is easiest to use an electronic load in constant current 
mode, but power resistors can be used as well. Ensure that the power supply has the capability to source 
the max battery voltage at the max charging current and that the load has the capability to sink that same 
profile. 
 
 

 

Figure 1. Battery Emulation Lab Equipment Setup 

 
 
 
Lab Equipment Configuration 
For the duration of emulation, the load current should be set to the max charge current of the charger 
plus some margin (maybe 100mA). The power supply current limit should be set to the load current plus 
some margin (maybe another 100mA). 



2 
 

Battery Emulator Operation 
In this setup, you can emulate various states of charge by changing the power supply voltage. The 
charger will supply current to the load based on the emulated battery voltage, and the power supply will 
supply any remaining current to the load to fulfill the load’s current sink limit. This allows the charger to 
supply current freely without changing the voltage on the battery node. 
 
To emulate a battery in the CC charging region, simply set the power supply voltage to somewhere 
between the precharge threshold and the CV threshold. Here, you will see the charger deliver its max 
programmed current. The power supply will only source the load’s margin current (maybe 100mA). 
 
To emulate a battery in the CV charging region, it may be necessary to use a smaller step resolution in 
the power supply voltage near the CV threshold, such as 10mV or even 1mV. This will allow you to 
observe the charge current drop off slowly as the setup emulates a battery approaching full charge. Do 
not lower the load current to emulate CV mode; this is not a valid emulation condition and will cause 
some battery chargers to act strangely or go unstable (though it will not damage anything). 
 
Once the emulated battery’s voltage has reached the target charge voltage (or some other charge 
termination condition is fulfilled), the charger will stop charging and the full load current will be sourced 
by the power supply. 


