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Atmospheric optical communications
Multi-aperture receiver and combining

Real-time
combiner

Atmospheric turbulence: power
fades (milliseconds timescale)

Bursts of bit errors

One solution: Multi-aperture
receiver and diversity combining

In this work: 10 Gb/s digital real-
time combining
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Experimental setup
3 km FSO link
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Experimental setup
Optical terminals
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TX: 10 Gbit/s signal from SMF to FSO
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RX: 4 diversity optical signals from FSO to SMF
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Experimental setup <
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Received optical power

Time series Histogram

Sample rate: 10 Hz
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SMF coupled power levels of individual apertures (Ap.)
B >20 dB range, strong fades with optical power < -50 dBm
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Real-time combiner

Architecture
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Real-time combiner
4-signal weighted combining
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Clocking

B Requires one clock domain for
processing and sending data

®  One recovered clock —> reference
Processing

® Data transferred to DSP clock domain
® Time synchronization of data streams

B Weighted combining
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Multi-
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Conclusions

B Multi-aperture to compensate fades
® FPGA combiner for real-time weighted combining of
diversity signals
10 Gb/s with SFP+
Tested over 3 km FSO link

Tests showed significant improvement of BER
distributions

B Next steps: long-term tests, combining on bidirectional
data transmission
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