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Abstract

dispersion in high-speed and long-distance fiber transmission systems. The bit-synchronous phase pre-modulation

Phase pre-modulation is investigated to overcome the impacts of sensitivity reduction and chromatic

imposed on non-return-to-zero (NRZ) signals at the transmitter can reshape the NRZ pulse to return-to-zero (RZ)
waveform and hence improve the eye opening. Experiments are performed to measure the spectra, eye diagrams and
power penalties of conventional NRZ signals and phase-pre-modulated NRZ signals under different modulation depth
and dispersion. Results of 10 Gb/s transmission show that the phase-pre-modulated NRZ signals have a power
penalty lower than 1 dB with the absolute value of link dispersion less than 1000 ps/nm, exhibiting higher
sensitivity and lower dispersion-induced penalty than conventional NRZ signals. This modulation scheme relaxes the
requirements to optical signal-to-noise ratio and dispersion management, extends the transmission distance and is
easy to implement,
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Fig. 1
(a) generation of phase-shaping NRZ (PS-NRZ); (b) principle
of PS-NRZ. Dashed and solid lines denote waveforms of PS-NRZ
before and after transmission, and “+” and “—” denote positive

and negative frequency deviation
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Fig. 2 Experimental setup
EAM; electro-absorption modulator;

PC: polarization controller; PM: phase modulator
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Fig. 3 Spectra of NRZ (a) and PS-NRZ with phase
modulation depth of 20° (b), 40° (¢) and 60° (d)
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Fig. 4 Eye diagrams of NRZ and PS-NRZ at

different dispersion
the phase modulation depth of PS-NRZ is 30°
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Fig.5 Dispersion dependence of power penalty
of NRZ and PS-NRZ
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