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Wat zien astronomen … 





Imaging Results 2010 

3C 61.1, 60 hr, 20 HBA stations (16 split core + 4 remote) 

1 sub-band, 9.7 by 9.4 arcsec resolution, processed manually with CASA 

Van Weeren et al. 



 



 



Beamforming 



NWO Digtial SIG Meeting, Dwingeloo, 11 
November 2011 
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What do we use now? 



Processing requirements 

High input data rate 

Simple processing steps 

Power consumption 

Cost 
 

 

30-10-2014 
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Key Component Selection 

Special where needed, 
FPGAs 

 

mainstream where possible. 
Standard IO (SFP+ / QSFP) 

Standard Memory (DDR3/DDR4) 

 



FPGAs on UniBoard2 

20nm technology 

3036 Multipliers 

96 Transceivers 

1150 KLE 

53 Mbits memory 

1932 pin’s 
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http://www.altera.com/devices/fpga/arria-fpgas/arria10/arr10-index.jsp
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://amigobulls.com/news/altera-releases-quartus-ii-software-arria-10-edition-v140&ei=CDBKVKD_C4bOOt25gYAH&bvm=bv.77880786,d.ZWU&psig=AFQjCNFH-kIewD0R1Nk6Ve_VvWBxGUjfHQ&ust=1414234494671418
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://amigobulls.com/news/altera-releases-quartus-ii-software-arria-10-edition-v140&ei=CDBKVKD_C4bOOt25gYAH&bvm=bv.77880786,d.ZWU&psig=AFQjCNFH-kIewD0R1Nk6Ve_VvWBxGUjfHQ&ust=1414234494671418
http://www.altera.com/
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Database coupled schematic 



ASTRON / DESP            p22 

Boundary Scan 

FPGA 2

JTAG Bridge

FPGA 3

FPGA 0

FPGA 1Switch

TAP1TAP3TAP5

Backplane

Altera

 USB-Blaster
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Simulations OSCILLOSCOPE
Design file: RING_0_TX_N6_SIMPLE.FFS         Designer: pcschoonderbeek-w7

HyperLynx V8.1

Date: Monday Sep. 8, 2014   Time: 12:13:35
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UniBoard1 PCB 
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PCB details 

UniBoard 
FR408 

Micro via 

14 layer 

Tuning (DDR3) 

SerDes 
3.125Gbps 
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UniBoard2 

Megtron 6 

Micro via 

18 layer 

Tuning (DDR4) 

SerDes 10Gbps 

Via in pad 

 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://amigobulls.com/news/altera-releases-quartus-ii-software-arria-10-edition-v140&ei=CDBKVKD_C4bOOt25gYAH&bvm=bv.77880786,d.ZWU&psig=AFQjCNFH-kIewD0R1Nk6Ve_VvWBxGUjfHQ&ust=1414234494671418
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://amigobulls.com/news/altera-releases-quartus-ii-software-arria-10-edition-v140&ei=CDBKVKD_C4bOOt25gYAH&bvm=bv.77880786,d.ZWU&psig=AFQjCNFH-kIewD0R1Nk6Ve_VvWBxGUjfHQ&ust=1414234494671418
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DfX  

DfX for: 
Preventing PCB 
production errors 

Reducing 
Assembly 
problems like: 

Wrong shapes 

tomb stones 
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Assemblage 
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Results 
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LOFAR Cyg. A 


