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ASTRON'’s radio telescopes
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Square Kilometer Array (SKA)
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SPDO / Swinbume Astronomy Productions
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e European program for radio astronomy with 26 partners

= Several joint Research Activities one of which is UniBoard JEZEmliTHT
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Why UniBoard?
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Targeted Applications
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UniBoard Philosophy
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Typical Signal Processing Flow
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Typical FX Correlator Architecture
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Types of Processing Targeted for UniBoard
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UniBoard Block Diagram
ASTRON

Front panel Backplane

. 2x 2GB DDR3 - ;
Slde e Max ~ 2X 50 Gbps MaX -~ 05 TMAC/S ‘\\“ Slde

4x4TR  4x4TR ,,
i Memory bank | | Memory bank /

4x 10GbE
32 LVDS

4x SFP+

' Memory bank Memory bank

4x 10GbE Memory bank Memory bank

32 LVDS

4x SFP+

Memory bank Memory bank

4x 10GbE
Memory bank Memory bank 32 LVDS

4x SFP+

Memory bank Memory bank

4x 10GbE Memory bank Memory bank

L_———

32 LVDS

4x SFP+ Full mesh between

FN — BN FPGAs

/D\
S
B
e
/D\
g

Memory bank Memory bank

Power

1GbE to each FPGA Clock, sync




UniBoard Layout
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UniBoard Prototype
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Extending Uniboard to a System
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APERTIF Requirements
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e Beam former:
- 12 Westerbork 25 m dishes each with a Focal Plane Array
- 60 dual polarization antennas per telescope
- 400 MHz RF input bandwidth
- 300 MHz beam output bandwidth

- 37 beams

e Correlator:
- 12 dual polarization FPA telescopes

- 37 beams, so In total 11000 visibilities




UniBoard for APERTIF Beamformer
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UniBoard for APERTIF Correlator
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Full Stokes visibilities of 24 BF-subbands bandwidth and for all beams
to the post processing via 1 GbE control links
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UniBoard for APERTIF Summary

Processing Processing Nof
[TMAC/s] UniBoards (FPGAS)

APERTIF BF 94 96 (768)

APERTIF X 25 24 (192)

10 Data rate Nof

[ Tbps] 10GDbE (front FPGAS)
APERTIF BF Out: 2.1 384 (384)
APERTIF X In: 2.1 384 (96)
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Utilization
GMAC/s/FPGA
122 (24%)
130 (25%)

Utilization
Gbps
5.5 (55%)
5.5 (65%)




UniBoard Conclusion
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