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Frequency Controllable Learning Logic Circuit and Coherent Optical Processor

SoTARO KAawATAT and AKIRA HIROSEt

We propose an adaptive logic circuit whose function can be controlled by carrier frequency
modulation. The circuit learns desirable functions adaptively by complex-valued Hebbian
rule. After the learning, the circuit can switch its function all at once by changing the delay
time at a spatial light modulator. A high mechanical stability is realized by a spatial phase-
difference coding. Two-orthogonal phase components are detected in parallel spatially. An
experiment demonstrates that the system works as an AND circuit at a certain frequency
and as an XOR at another. We also propose a processor named ”coherent optocal processor”
based on the logic circuit and present its application to multiplexed adaptive functional units.
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