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Abstract

This paper presents equivalent circuit models for both relative intensity noise (RIN) and phase/frequency
noise spectrum (FNS) in a single semiconductor laser diode. The model for the electrical phase noise of a single
mode laser is proposed for the first time. These equivalent circuit models are derived from the rate equations
including the Langevin noise sources. Then, RIN and FNS are calculated in terms of electrical parameters.
Finally, we explain an indirect experimental method used to measure RIN and FNS of a typical optical
communication laser diode. Behavior of the experimental results is in agreement with those calculated by circuit
models.
Key words: Relative intensity noise (RIN), Frequency/ phase noise spectrum (FNS), Equivalent
circuit modeling, Semiconductor laser, Mode-Hopping.
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1- Relative Intensity Noise

2- Frequency Noise Spectrum
3- Mode Hopping

4- Langevin rate equations
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1- Mode Hopping Noise
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