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All-Optical Logic Gate Operating with Single Input and Output Wavelength
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We numerically demonstrated all-optical logic operation based on microring resonators. The designed
systems have the same input and output wavelength, which make these logic gates much easier to
implement for a practical use. Coupled mode theory is used to study the operation of this circuit.
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Fig. 1 Operation principle of a Kerr switch system.
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Fig. 2 CMT analysis model of an add-drop system.
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Fig. 3 (a) Design of an OR gate. (b) Input and output
waveforms. The dashed, dotted, and continuous
lines represent inputl, input2, and output, respec-
tively.
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Fig. 4 (a) Design of an AND gate. (b) Input and output
waveforms. The dashed, dotted, and continuous
lines represent inputl, input2, and output, respec-
tively.
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Fig. 5 (a) Design of a NOR gate. (b) Input and output
waveforms. The dashed, dotted, and continuous
lines represent inputl, input2, and output, respec-
tively.
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Fig. 6 (a) Design of a NAND gate. (b) Input and output
waveforms. The dashed, dotted, and continuous
lines represent inputl, input2, and output, respec-
tively.
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