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Abstract

This study develops a wearable solar energy harvesting device that absorbs solar energy to generate and sto-
re power which can be used during outdoor activities by users even after dark. For this study, a prototype hat
for outdoor activities at night was developed after the design of a solar energy harvesting generation, storage,
and delivery system was designed that could store energy to light up LEDs. First, the main control board of
the system was designed to integrate the charging function, the darkness detection circuit, the battery voltage
sensing circuit, and the LED driving circuit in order to reduce bulkiness and minimize the connection structure.
It was designed to increase convenience. Second, the system was designed as a wearable fashion product that
connected each part with fiber bands and manufacturing it so as to be detachable from the hat. Third, charging
and LED operation tests show that the battery is fully charged after 5 hours even in winter when the illumi-
nance value is low. In addition, the LED operation experiment verified the effectiveness of a buffered system

that could operate the LEDs for about 3 hours at night.
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Fig. 1. A Wearable solar energy harvesting design based on outdoor activities (With LED board, solar energy harves-
ting board, battery, and solar cell panel).
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Fig. 2. Diagram of solar energy harvesting generation, storage and delivery device.
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Table 1. Specifications of solar cell panels

Item Item (Unit) Solar cell panel I Solar cell panel II
Maximum voltage (V) 4.8 4.8
Maximum current (mA) 50 100
Open-circuit voltage (V) 6.4 6.4
Solar cell panels

Short-circuit current 60 120

size (mm) 94 x75x0.2 94 x 150 x 0.2
weight (g) 1.9 39
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Table 2. Diagram of main control board circuits

Parts

Circuit diagram

Charging circuit

Battery

Darkness detection circuit

Battery voltage sensing circuit

% ADC

i
lHTL

LED drive circuit

vee

ZE:D LED
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Table 3. Solar energy harvesting system (Connect solar cell panel, main control board, and LED boards using
wires)

Solar cell panel LED board Main control board Textile band for transmission

Ttem

Solar energy harvesting device
that connects solar cell panel,
main control board, and
LED boards using wires

Fig. 3. Technical sketches of solar energy harvesting prototype.
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