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Photodetector Requirements

• Good sensitivity (responsivity) at the desired wavelength and poor responsivity

elsewhere i.e. wavelength selectivity

• Fast response time

• Compatible physical dimensions

• Low noise

• Insensitive to temperature variations

• Long operating life and reasonable cost.



Noise in Photodetectors

• In the fiber communication systems, the photodiode is generally required to

detect very weak optical signals.

• Detection of weak optical signals requires that the photodetector and its

amplification circuitry be optimized to maintain a given signal-to-noise ratio.

• The power signal to noise ratio S/N (also designated by SNR) at the output of

an optical receiver is defined by



Noise sources and Disturbances



Performance Measures



Photon Noise  



Photon-number signal-to-noise ratio



Photoelectron Noise
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Photocurrent Noise  



Shot Noise  
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Dark Current Noise



Thermal Noise  




