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Novel All-Optical AND Gate Based on Cross Gain Modulation in
Cascaded Semiconductor Optical Amplifiers

WANG Ying, ZHANG Xin-liang, HUANG De-xiu

(Department of Optoelectronic Engineering , Huazhong University of
Science and Technology » Wuhan, Hubei 430074, China)

Abstract  Novel scheme for all-optical AND gate based on cross-gain modulation in cascaded two stage
semiconductor optical amplifiers (SOAs) is presented. Single-port-coupled SOA is exploited in the first stage to
improve the output extinction ratio, input power of the second stage is properly controlled, and 2. 5 Gbit/s all-
optical logic AND operation is demonstrated experimentally. Operation principle is illustrated and experimental
results are analyzed in detail. According to the experimental results, the extinction ratio of the output signal from
the first stage and the optical power into the second stage are very important to the final results of this logic AND
gate. So if these factors are controlled properly, the output performance of the logic AND gate can be effectively
improved.
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Fig.1 Structure diagram for all-optical logic AND gate
based on SOA-XGM
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Fig. 2 Operation principle diagram for all-optical
logic AND gate
(a) signal A to SOA1; (b) the output of SOA1 at A;;
(¢) signal B to SOAZ; (d) the AND result of A and B
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Fig. 3 Experimental setup for all-optical logic AND gate
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Fig. 4 Spectra of (a) two input lights to SOA 1;
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Fig.5 Experimental results
(a) two input signals; (b) output signal of AND gate
based on XGM in two cascaded SOA
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