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Study of Effects on LED Modulation Efficiency Under Different Light

Receiving Elements
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Abstract: Aiming at improving the efficiency of visible light communication (VLC) information transmission, the problem of light
emitting diode (LED) modulation efficiency under different light receiving elements is studied. The VLC system receives the visible
light signal at the beginning through light receiving elements to ensure effective signal transmission. Under the experimental conditions
that the bias voltage is 3.4 V and the distance between the transmitting and the receiving end is 10 cm, the modulation efficiency
of the LED detector, silicon photocell and photoelectric sensor to the white light LED is measured and compared. According to the
experimental data and fitting, when the silicon photocell is used as the light receiving element, the LED at the transmitting end has the
highest modulation efficiency and good linearity. The R? value of a single fitting can reach more than 0.95. When the photoelectric
sensor is used as an optical receiving element, its modulation efficiency is 66.15%~82.67% of that of silicon photocell. When the LED
is used as the receiving element, the modulation efficiency is only 34.48% of that of the silicon photocell in the region of 2.2~5.0 V
with high modulation efficiency.
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Tab. 2 Linear fitting results of different orders for different voltages when LED as light receiving element
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