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A Self-sustained Wireless Communication
System with Indoor-light and Outdoor-light
Energy Harvesters
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Fig 1. System architecture

Abstract

For the rapid development of the internet of everything (IoE], the
wireless sensor nodes should be low power consumption, high
efficiency, and small volume. As shown in Fig. 1, this work presents
a self-sustained wireless communication system with indoor-light
and outdoor-light energy harvesters. The four self-developed chips
play the important roles in the system, i.e., indoor and outdoor light
energy harvesters (I-LEH, O-LEH), transmitter (TX), and receiver (RX).
In the smart home applications, all appliances with the wireless
sensor nodes can be remotely controlled by the trigger device. The
required energy is totally provided by ambient light harvesters. For
cost reduction, the proposed trigger device uses a super capacitor
to store the harvested energy and achieves a battery-less system

with infinite standby time.

At the receiving site, the proposed always-on RX achieves an
ultra-low power of 54 uW, enabling the prompt response to the
communication request. The O-LEH performs fast transient
response to the environment, and achieves a high conversion
efficiency of 97% with an output power of over 300W. At the
transmitting site, the I-LEH applies energy recycling technique and
provides 15 mW with a high conversion efficiency of 93%. The TX
consumes only 750 W, thereby greatly reducing the demand of the
PV-module. In conclusion, the integrated trigger device has small
volume of 10.7X3.6X 1.9 cm?®, which is easily operated and carried
by the consumers. The average consumed energy per shot for the
overall trigger device is 163 1 J, which can be harvested within 2s
with indoor light harvester. The measured communication distance
is up to 8 meters. This work satisfies the demanding specifications
for smart home applications and has the great potential for

commercial products.



