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Study of the Impact of LED Nonlinearity on Orthogonal Frequency
Division Multiplex Based Visible Light Communication Systems
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Abstract From the light-emitting diode (LED) Shockley equation, a LED's bidirectionally saturated nonlinearity
model in visible light communication (VLC) system is established in conjunction with high power amplifier model
which shows saturated behavior at very large input voltage. Monte Carlo simulations are conducted to an orthogonal
frequency division multiplex (OFDM) based VLC system using the LED model. Manifold analyses suggest that the
system performance deeply depends on some key parameters in respect of LED nonlinearity, direct current (DC) bias
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voltage., baseband modulation scheme, signal clipping ratio, and the manner in which the signal is clipped.
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Fig. 1 Flow chart of transmitting and receiving of an OFDM based VLC system
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Table 1 Mapping of 48-subcarriers frequency domain symbols with conjugative symmetry

Index 0 1 2 22

23 24 25 26 46 47

Symbol 0 D23” D22° D2~
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Table 2 Simulation parameters of OFDM and LED

Parameters Value
Subcarriers 64 (48 Non-zero)
IFFT/FFT points 128/256/512
IFFT/FFT time /ps 6.4
Cyclic samples 32/64/128
Training symbols 5
Symbols per frame 50
Baseband modulation QPSK/16-QAM/64-QAM
p (Rapp's model) 5
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different over sample rates
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