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Design and Operation of Self-Powered Arduino System
for Solar Energy Harvesting
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Abstract

In this paper, we design a self-powered Arduino system for solar energy harvesting and explain its operation. To
perform the operation, the Arduino system senses the amount of solar energy that changes every moment and
adjusts the ratio of the active mode and sleep mode operation time according to a given solar light intensity. If
the intensity of sunlight is strong enough, the Arduino system can be continuously driven in active mode and
receive sufficient power from sunlight. If not, the system can run in sleep mode to minimize power consumption.
As a result, it can be seen that energy consumption can be minimized by reducing power consumption by up to
81.7% when using sleep mode compared to continuously driving active mode. Also, when the light intensity is at
an intermediate level, the ratio between the active mode and the sleep mode is appropriately adjusted according
to the light intensity to operate. The method of self-control of the operating time ratio of active mode and sleep
mode, proposed in this paper, is thought to be helpful in energy-efficient operation of the self-powered systems
for wearables and bio-health applications.
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Fig. 1. (a) Block diagram of Solar Energy Harvesting and
Arduino System (b) Designed and Fabricated PCB
of Solar Energy Harvesting and Arduino System.
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Table 1. Open Circuit Voltage, Short Circuit Current,
Harvested Power of Solar Cell.
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Fig. 2. (@) Flow Chart of Operation of Solar Energy
Harvesting and Arduino System (b) Solar cell's
open circuit voltage versus the distance between
solar light bulb and solar cell.
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Fig. 3. (a) Four cases of active mode and sleep mode
time (b) Power consumption of Arduino system
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