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Coding and decoding technologies with optical signal processing

I conduct a study on functional components of optical signal processing to realize more sophisticated optical

communication system in the next generation. The research topics in my study are summarized as follows.

® Optical Likelihood Calculation

I propose an optical likelihood calculation, which is a key module of an optical switch or router to replace

electrical calculation with optical calculation. I experimentally demonstrated optical comparison operation for 4-bit
QPSK-modulated signal, and evaluated their BER performance. The result indicates that the correct likelihood
calculation for QPSK signal can be achieved without electrical processing.

®  Optical Digital-to—Analog Conversion

I propose an optical digital-to-analog (DA) conversion to realize an optical switch or router. I experimentally
demonstrated optical DA conversion for 2-bit BPSK-modulated signal. The result indicates that the correct
operation for BPSK signal can be achieved without electrical processing.

® Optical Integration Circuit with Silicon Photonic Technology
I propose two types of optical integrated circuit by using silicon photonic platform. I designed the circuits;
namely, optical FEC coding circuit and optical comparator, respectively. I experimentally evaluated their basic

performances.
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