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Design and Implementation of Si-based Optical Discrete Fourier Transformer
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This research aimed to implement optical discrete Fourier transformers

(ODFT) for optical code division multiplexing (OCDM). Four-chip ODFT"s were designed and implemented
on Si-substrates and characterized. The coupling loss of the Si-substrates were 20 dB and the
extinction ratio of the ODFT was 5.8 dB in this trial. At the same time, numerical evaluations on
downsizing optical delay lines based on photonic crystal waveguides (PCW) and compensation of
amplitude slope due to loss of optical delay lines were performed. By incorporating a specially
designed charp-rod structure the coupling loss between a Si-nano wire and a PCW was estimated around
1.0 dB comparing with 5.9 dB without the chirp structure. Also the digital compensation of the
amplitude slope resulted in 0.3 dB improvement in power penalty.
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Takahiro Kodama, Tomoki Nukanobu, Tatsuya Miyazaki, and Masanori Hanawa, "Collective



compensation of an inter-chip intensity discrepancy for a 4ch QPSK FE-SOCDM system
with Si-based ODFT and electrical DFT,"™ Opt. Express 26, 25909-25920 (2018)
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