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ABSTRACT:The performance of a brand-new time domain signal pre-equalization methodology victimization optical
orthogonal frequency division multiplexing (OFDM) and a silicon photomultiplier (SiPM) based mostly receiver is
studied. The SiPM contains an outsized array of microcells and each microcell detects single photons. It’s wont
arguably the foremost sensitive optical receiver, that detects intensity level signals by reckoning the quantity of inward
photons inside every signal sampling amount. Non-linear distortions and interference occur within the received signal
once the OFDM sampling amount is brief. The amplitude of the time domain signal sample is pre-adjusted based on
the predicted fraction of microcells that are active. Using this approach, the negative impacts of the recovery time of
the microcells are significantly reduced. The results that are presented show that when this new form of pre-
equalization is used the bit error rate (BER) performance of the system is improved for a wide range of irradiance
levels.
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[. INTRODUCTION

Orthogonal frequency division multiplexing (OFDM) is employed extensively in broadband wired and wireless
communication systems as a result of it's a good answer to intersymbol interference (ISI) caused by a dispersive
channel. This becomes more and more vital as information rates increase to the purpose wherever, once typical
serial modulation schemes like construction AM (QAM) or NRZ square measure used, the received signal at any
time depends on multiple transmitted symbols. during this case the quality of effort in serial schemes that use time
domain effort rises quickly. In distinction, the quality of OFDM, and of systems victimization serial modulation
and frequency domain effort, scale well as information rates and dispersion increase. A second major advantage of
OFDM is that it transfers the quality of transmitters and receivers from the analog to the digital domain. The
precise style of analog filters will have a serious impact on the performance of serial modulation systems. In
OFDM any part variation with frequency will be corrected at very little or no value within the digital components
of the receiver. Despite these vital benefits of OFDM, it's solely recently that it's been thought of for optical
communications.

II. RELATED WORK

[1]Statistical Modeling of Single-Photon Avalanche Diode Receivers for Optical Wireless Communications’
&ElhamSarbaz et al [2018] IEEE.OOK-  On-off Keying. BPPM- Binary Pulse Position Modulation.Low BER [Bit
Error Rate]Low accuracy.[2]EML-based Multi-Path Self-Interference Cancellation with Adaptive Frequency-Domain
Pre-Equalization’ &Yunhao Zhang et al [2018] IEEE.AFDPE- Adaptive Frequency-domain Pre-equalization.Improved
performance is achieved.The recovery of SOI [Signal Of Interest] is not good.[3]‘Investigation of DC-Biased Optical
OFDM with Precoding Matrix for Visible Light Communications: Theory, Simulations and Experiments , & Tao Jiang
et al [2018] IEEE.Precoding Matrix TechniquesImproved BER [Bit Error Rate] performance.BER performance is poor
for low transmitting power.[4]Clipping-Enhanced Optical OFDM for Visible Light Communication Systems’ &JieLian
et al [2019] IEEE.CEO-OFDM- Clipping-enhanced Optical Orthogonal Frequency Division Multiplexing.Better
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illumination performance.The performance of bit error rate is poor.[5] ‘Pre-Equalization and Bandwidth Limitation for a
100-G-Baud 32 QAM All-Silicon Transmitter’ &Likai Zhu et al [2019] IEEE.Pre equalization method.Windowing
method is used for filter design.Improved system performanceEffective number of bits in DAC are limited.

III. METHODOLOGY

Initially, the data is assigned to the input.Hermitian Symmetry performs the complex conjugate equal to the original
function with changed signX(f)=X"* (-f).After IFFT, the negative part of the signal is clipped with the addition of
cyclic prefix (CP) and DC bias.Pre-equalization is performed to reduce the interference caused by recovery time.The
digital signal isconverted to analog form by DAC and the output is applied toSiPM for detecting the light intensity. The
generated pulses are added together and fed to ADC.The obtained digital signal is converted to the number of detected
photons and the added CP is removed.The output is subjected to FFT and finally a binary data sequence is generated.

IV. EXPERIMENTAL RESULTS

The proposed work is implemented in MATLAB simulation and the following results are obtained.Figs. (A) : Zero
forcing (B) : Capacity Increase 1 (C) Capacity Increase 2 (D) SNR Performance €SNR Performance of optimal
output p=.01 (E) SNR Performance p=.01 (F) SNR Performance p=.1 (G)Capacity Reforestation plot.
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The finite recovery time of microcells in a SiPM is analyzed by using the Monte Carlo simulations. The impact of the
recovery time is reduced with the assistance of new time domain-based pre-equalization method. The BER performance
of the system is significantly improved by pre-adjusting the amplitudes of the transmitted signal samples on the basis of
the estimated fraction of active microcells. The BER performance of both the SiPM 30035 and SiPM 60035 has been
investigated.
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