
1

Multi-band radio-astronomy receiver: 
   Optical high speed data acquisition 

Alberto Dassatti
Alberto Dassatti 

 Jan 20, 2026



2



Why optical links?
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From Antenna to 100GbE
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2 Custom boards to 
interface the ADC board 
with the FPGA board via 
optical fibers.

Bi-directional 
asymmetric links. High 
data rate downstream, 
configuration/control 
upstream
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Connecting a 100Gb/s cable is...

6 ...not enoughChristopher Lameter, Berlin 2016

DDR latency 
~100 ns

Syscall
~10 us



Linux acquisition software stack
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Worst possible situation, single very fast source:
- No Flow steering (Intel at least)
- No NIC multi-queue support
- No per-Core processing
- No BPF help
- No XDP help

# /usr/local/sbin/tcpdump_pfring --version
tcpdump_pfring version 4.9.3
libpcap version 1.9.1 (with TPACKET_V3)



Measurements
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Max data rate achieved ~97 Gbps (with syntetic data generated by the FPGA)

           2 ADCs X 12.5 Gsample/s X 4 bits/sample = 100 Gbps

-> 

                All the data can not be transmitted on 100 GbE

but 11.5 Gsample/s can.

Measured data rate:
 Stream of ADC A or B: 46.3 Gbps
 Stream of ADC A and B : 92.7 Gbps



Prototyping Test & Demo
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What’s next
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The system acquires windows of continuous samples. 
Windows size is rigid and determined by the amount of DDR 
memory available at the receiver. 

Continuous acquisitions are still problematic:

 One single interrupt can disrupt an acquisition
 No re-transmission is possible
 Sample loss is unrecoverable (no time stamping or 

advanced protocol) and hard to detect



What’s next

11https://www.alibabacloud.com/blog/598897



What’s next: RDMA
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https://www.alibabacloud.com/blog/598897



Conclusion
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We have a flexible high data rate acquisition 
system available!

If it may be useful for one of your projects, 
contact me

  
alberto.dassatti@heig-vd.ch
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