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- Optical communication systems are essential in modern - Simulation results show significant signal attenuation due to low
telecommunications due to their high bandwidth, low attenuation, coupling efficiency and fiber losses.
and immunity to electromagnetic interference. B La LY P+ Bropagilion AR

- The received optical power is reduced to the microwatt range, producing
output voltages in the order of millivolts.
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- This project analyzes a simplified optical communication link based on | oo Q —13R !
intensity modulation and direct detection (IM-DD), including an LED =000 %0, I gali) e

source, optical fiber, and photodio de receiver. e Kin (1) " - coupling = 1 - The system preserves the general shape of the transmitted signal
Fibas Logs = | 0B -r but introduces nonlinear distortion due to the LED threshold voltage.

- The objective is to understand how optical losses, nonlinearity, and : | Additionally, the system behaves as a first-order low-pass filter with a

bandwidth limitations affect signal transmission. e R T e~ I bandwidth of approximately 200 kHz, indicating that the LED is the

orlesrhinsid e Il L XPRAgRSCn i dominant limiting component.

. This work combines numerical simulation with a designed experimental oot fo oreation e oiorte dorastion. 1

implementation, which will be carried out to validate the system

behavior.
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Flowchart of the system simulation.

- The simulation demonstrates that optical communication links are
Meth0d0|09y strongly influenced by attenuation, nonlinearity, and bandwidth

limitations.
. The system was modeled in MATLAB to simulate an optical - The system behaves as a low-pass filter, with the LED as the main
communication link including an LED source, optical fiber, and bandwidth-limiting element.
photodiode detector. . . . - Despite its simplicity, the model accurately represents real optical
Tlme DOmaln AnaIVSIS communication behavior and highlights key engineering trade-offs

- The model incorporates realistic parameters such as coupling efficiency
(1%), fiber attenuation (1 dB), LED threshold voltage (1.8 V), and
photodiode responsivity (0.4 A/W).

between performance and system design.

- Future work will focus on experimental implementation to validate the
simulated results and analyze real-world deviations.
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- A sinusoidal input signal with DC offset was used to ensure proper
LED operation.
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Output electrical signal after optical transmission and detection, (ﬁutput el'eoﬁgcal signal aftgr op‘uc(:jal transmls§|on ?ng photoclzleteotllcon,
showing significant attenuation and preservation of waveform shape. showing significant attenuation and preservation of the signal waveform.
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- LED threshold voltage: 1.8 V
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- Fiber attenuation: 1 dB

- Photodiode responsivity: 0.4 A/W
. Load resistance: 100 kQ)

- LED bandwidth: 200 kHz.
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Optical power emitted by the LED as a function of time,
showing nonlinear behavior due to the threshold
voltage and intensity modulation of the input signal. Frequency response of the optical link showing low-pass behavior
with a bandwidth limitation of approximately 200 kHz.




