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Abstract; Two kinds of Mach-Zehnder interferometers (MZI) were constructed by semiconductor opti-
cal amplifier (SOA) and linear optical amplifier (LOA), respectively. Based on rate equations, the
pumping amplification and gain clamped behaviors of LOA are simulated. With the control of probe

beam power and bias current, all-optical XOR functionality is simulated using integrated SOA-MZI
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and LOA-MZI numerical model at 40 Gbit/s. The performance of the XOR results is analyzed and

compared by solving the rate equations numerically. The result differences of the XOR gates are ex-

plained from the structural properties. The theoretical results indicate that the high-speed operation is

limited by the carrier recovery time in the SOA and ILOA; the operation rate can be enhanced with ap-

propriate bias current and probe beam power; LOA clamps the gain and improves tolerance against

small signal distortion; the output signals of LOA-MZI have higher extinction ratio and lower power
compared with SOA-MZI; LOA-MZI has better performance in output pulse shape than SOA-MZI.

Key words: Mach-Zehnder interferometer; all-optical logic XOR gate; semiconductor optical ampli-

fier; linear optical amplifier
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Fig. 1  Structure diagram for all-optical logic

XOR gate based on SOA-MZI
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