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MMI-Based Simultaneous All-Optical XOR-NAND-OR

and XNOR-NOT Multilogic Gate for Phase-Based Signals
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V. CONCLUSION

We have established a method in order to design a simulta-
neous multi-logic gate in which each output port functions as
an expected operation and there is no power loss in idle ports.
Benefiting from phase-based format, we propose XOR, NAND
and OR logic functions packed in one MMI-Based structure.
In addition, through the replacement of current phase terms we
are capable of demonstrating the other set of logical functions
XNOR and NOT. Applying BPM, least On-Off level contrast
ratio for XOR, NAND, OR, XNOR, and NOT logic functions
is obtained 26.0 dB, 24.7 dB, 25.9 dB, 26.0 dB, 25.0 dB
and 26.0 dB, respectively. For obtaining a constant level of
intensity in output, a limiting amplifier like an SOA with a
saturated gain in output can be considered. This proposal is a
targeted approach into the design of future signal processing
networks equipped with efficient ultra-compact devices.
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