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Introduction / Background
 Variable voltage output from renewable 

sources can be regulated using a controllable 
supply.

 A DC power supply output can be controlled 
by adjusting the duty cycle of the PWM signal.

 This research investigated the possibility and 
limitations of cheap Arduino in power 
control.

Results
Simulation

Prototype

 A digital signal from Arduino triggered the oscilloscope at the 
moment that the target output voltage changed from 6V to 4V.

 Time it took for the output voltage to stabilize to 4V: 17~20ms

 The target output voltage is initially set to 6V and changes to 
4V after 0.2s in Simulink simulation to measure the voltage 
correction time and visualize the correction characteristics. 

 Time it took for the output voltage to stabilize to 4V: 30~35ms

Methods
Architecture

Design

Experiment
 Simulate and develop an infrastructure that 

monitors output voltages and performs PI 
control on the duty cycle of the PWM signals 
from Arduino to match the changing target 
voltage.

Key Findings
 Programming duty cycle correction of PWM 

signal every 1ms cycle successfully regulated 
output voltage and provided consistent 
output.

 The voltage correction time differed by 
around 10ms, the smallest difference based 
on multiple approaches using interrupts and 
loops.

Conclusion

References

 An undergraduate level can research power 
grids more cheaply and easily with Arduino.

 The inconsistent and inaccurate outputs from 
limitations testing indicate that further 
research with a higher-powered system is 
necessary.

 Expansion of architecture:
 A current feedback infrastructure for bulk 

charging the battery at a consistent current. 
 A charge counter to manage the charging 

and discharging rate of the battery.
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