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INTRODUCTION
● Objective: Design a solar
powered USB power bank.
The finished product will be
able to charge a phone.

● Background: USB’s can handle 5 V, while small solar
panels in a series produce a range of values (anywhere
from 0V-20V). This is because the sun’s energy is not
always received at a constant rate due to cloudy days,
night time, etc. This is a common problem engineers run
into with larger power grids.
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● Importance: Implementing solar
power into everyday life
conveniences is a step towards
expanding renewable energy
use.

Major components: A buck
converter is needed to step
down the voltage. An Arduino
was programmed to adjust the
output voltage down to 5V,
regardless of the changing input
voltage. The power bank holds
excess charge for times when
the sunlight is not available.
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Duty Cycle in % vs Voltage in V:
We took multiple input voltages and
applied different duty cycles to produce
the output voltages seen here.

This is the same graph but in closer
detail. The dashed black lines show
the range of V that the USB can
handle.

Code used to program
Arduino to adjust duty
cycle.

RESULTS AND CONCLUSION
Conclusion: Building the solar powered power bank was
successful. Though the buck converter we built responded well to
the Arduino programming, as a whole, it did not work as
expected. Therefore, a commerical buck converter was used. The
overall charger functions successfully. This process demonstrated
that solar energy can be scaled down to charge something as
small as a phone, and scaled up to power multiple cities.
● Future Goals: I aim to build a converter that functions as well as
a commercial converter. Additionally, I want to conduct more
research on other ways to implement solar power on a smaller
scale.
●

Finished Product
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