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Design and Realization of an All-Optical Signal Optimization Structure
Abstract

Deng Dapeng Cao Dongdong Liao Xiaomin Lin Chushan Li Jiang

(Xi'an Communications Institute of the People’s Liberation Army., Xi'an, Shaanxi 710106, China)

Key words

An all-optical signal optimization structure based on the self-phase modulation (SPM) effect of fiber is
designed by using two single-mode fiber spans with dispersion compensation, and combining a phase shifter. The self
are built by using the optical communication system design software OptiSystem. The all-optical XOR output results

phase modulation effect of fiber is analyzed theoretically. The working principles of optimization structure and all-
optical XOR gate based on semiconductor optical amplifier (SOA) and Mach-Zehnder interferometer (MZI) are

introduced respectively, and the simulation models of all-optical XOR gate and all-optical signal optimization structure

show that the conventional all-optical XOR output extinction ratio is low generally. the all-optical signal optimization
structure; self-phase modulation; phase shift

structure can improve the extinction ratio significantly and improve the quality of the output signals.
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at 10 Gb/s and 40 Gb/s rate are optimized respectively, making that the XOR output extinction ratios are improved
respectively from 10 dB and 9 dB to about 26 dB, and the eye diagrams with good quality are obtained. The results
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Table 1 Main parameter setting of SOA

Parameter Value
Bias current 0.3 A
Active region length 5X107" m
Active region width 8§X10 " m
Active region thickness 8X10* m

Confinement factor for optical field 0.3

Differential gain coefficient 2.78X107% m*
Transparent carrier concentration 1.4X10* m™*
Initial carrier concentration 3.0X10* m™?
Linewidth enhancement factor 5

Recombination coefficient A 1.43X10% s
Recombination coefficient B 1.0X1071% m®/s
Recombination coefficient C 3.0X10 " m"/s
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Fig. 3 Time-domain waveform diagrams of 10 Gb/s all-optical XOR output signal. (a) Y axis is indicated in mW;
(b) Y axis is indicated in dBm
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Fig. 4

Time-domain waveform diagrams of 10 Gb/s all-optical optimization structure output signal.

(a) Y axis is indicated in mW; (b) Y axis is indicated in dBm
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Fig. 7 Time-domain waveform diagrams of 40 Gb/s all-optical optimization structure output signal.

(a) Y axis is indicated in mW; (b) Y axis is indicated in dBm
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