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Data centers communications focuses on different requirements compared to medium/long haul systems:

- Direct-detection Fiber chromatic dispersion

- Low-latency ﬁ induces ‘ Limited transmission reach

_ inter-symbol interference (ISI)
- Low complexity
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Short-reach scenarios
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Optical compensation

High loss
High latency

Not anymore

Coherent systems

Power hungry
Expensive

High latency

Not yet

Digital equalization

Quite complex

Potentially power
hungry

Maybe

Hybrid compensation

Share complexity
between domains

Maybe
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System under test
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Penalty definition

e

~~~~~~ « Curve under test (Receiver X and distance Y)
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All the schemes will be benchmarked against the SNR penalty compared to the 0-km without any processing
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Digital-only equalization
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Significant performance improvement but with high-complexity training which needs to be repeated for each length.
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Digital-only equalization
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Small improvement but significantly faster training (lower complexity).
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Optical-only equalization
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Higher dispersion tolerance but no improvement, missing equalization.
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Hybrid equalization
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Combining processing in the optical domain and digital domain brings substantial improvements
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Hybrid equalization
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Optimum number of spectral slices: trade-off between the need for memory in the reservoir and the injection of noisy inputs
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Hybrid equalization
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The spectrally sliced inputs is better matched to the memory of the reservoir, improving the compensation
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Overall comparison FONTE
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Reservoir computing with appropriate signal pre-processing/pre-conditioning yields very significant improvement.
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Conclusions

e We have compared optical, digital and hybrid techniques for equalization of
short-reach IM/DD transmission

e Standard digital-only techniques allow limited gain with relatively high training
complexity

e Digital RC enables similar performance to standard techniques but with the
advantage of a significantly faster training step

e Optical pre-processing/pre-conditioning of the signal can further improve the
performance with a significant extension in reach, also for relatively small
reservoirs.
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