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(A Study on the Transmission Length Limitation by
Chromatic Dispersion in High Speed FOT’s)
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Abstract

In single mode fiber optic transmission systems(FOT’s) operated at high modulation rates over
long fiber spans, chromatic dispersion can produce distortion in the demodulated waveforms,
resulting in intersymbol interference(ISI) in the received signal and a reduction of transmission sys-
tem performance.

In this paper, chromatic dispersion limitations for intensity modulation and direct detection
(IM-DD) systems are studied by considering the effect of phase modulation to amplitude modulation
(PM-AM) conversion noise.

Laser phase noise conversion to amplitude noise due to fiber chromatic dispersion is analyzed by de-
riving the noise power spectral density.

We first derive the noise power spectral density of the laser phase noise to intensity noise conver-

sion. Next, also evaluate the system power penalty and the transmitter laser linewidth required to
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avoid PM-AM conversion noise penalties in long-haul nonregenerative transmission system using an

external modulator and optical amplifiers. For such system with optical amplifiers, transmission sys-

tem length is limited due to fiber chromatic dispersion, even if an ideal external modulator is used.
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