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Study on Signal Extinction Ratio in WDM-OTDM Wavelength Conversion
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Abstract The extinction ratio performance of converted two-channel time division multiplexing output signals in all-
optical WDM (wavelength division multiplexing)-OTDM (optical time division multiplexing) converter based on
cross-gain modulation (XGM) in semiconductor optical amplifier (SOA) is analyzed . The effects on the extinction
ratio of converted signal is studied regarding to various parameters such as the power and wavelength of two-channel
WDM input pump and probe, the bit rate, the extinction ratio of the pump, the SOA bias current, cavity length,
and confinement factor. Which can provide the theoretical basis for the optimization of wavelength converter and
signal processing in WDM switching nodes. It is shown by numerical simulation that high pump input power and
long pump wavelength enhance signal extinction ratio of corresponding channel but decrease the adjacent channel
extinction ratio. High pump extinction ratio can do too, however, the increasing amplitudes of different channels are
different. Meanwhile extinction ratio of converted signal can be improved with low probe power, short probe
wavelength, long cavity length, high confinement factor, and large biased current. Especially extinction ratio
equalization of each channel should be considered in all-optical WDM-OTDM wavelength conversion.
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Table 1 Parameters of semiconductor optical amplifier

Description Symbol Value Unit

SOA length L 1200 pm
Carrier density at transparency No 1.1X10° pm”?
Material loss Qin 2X107° pm™?
Cross-section area of the active layer Across 0.15 pm’
Confinement factor r 0.4
Differential gain a 2.5X1078 pm?
Material gain constant 7 7.4 pm~?

7. 31.55 pm

ko 3.0X1078 p.m4
Wavelength at transparency Ao 1. 605 pm
Carrier lifetime z, 240 ps
Nonradiative recombination constant A 0.1 ns
Bimolecular recombination constant B 2.5X1078 pm®ns™!
Auger recombination constant C 9.4X10 " pm®ns”!
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