
Signal Transmission and 
Correlator 

 Our engineering limitations 

 The present SMA system 

 Analog IF and transmission upgrades 

 New correlator options 

 What we want 

 Available A/D converters 

 The CASPER approach 

 Custom backplane corner turning 

 Commercial vendors 







ADC Sample 
Rate 

Chunk Width # Chunks per 
antpol 

Total Chunks 

5 2 9 144 

10 4.5 4 64 

14 6 3 48 

20 9 2 32 

Our current IF processor has 384 chunks 



CASPER 

• One 10GbE will carry ~ 8 Gb/s, at 4 bits/sample -> 2Gs/s or 1 GHz 

• There could be 19 separate 10GbE switches 

• Each switch would have 16 inputs (using a standard trick of feeding the 
F engines through the X engines to exploit the bidirectionality of the 
ports). 

• Total 608 ports @ $200/port -> $1.2M 



Specialized Backplane for Corner 
Turning 

• This is the approach CARMA and PdBI are using. 

• A Vertex 6 has a large number of LVDS ports which can be 
routed in a backplane. 

• Each backplane would need to support 16 station cards and 
some number of X engines. 

• There would be 2-9 back planes depending on the ADC 
sampling rate. 

• In the case of 9 analog channels there might be only 9 
station cards. 

 



Summary 
• We have limited ability to design high speed digital cards or 

produce large numbers of Analog channels. 

• The situation with high speed A/D converters is unclear 
now, but several are promised. 

• The CASPER approach is appealing.  It is being used by 
other large projects (MeerKat and PAPER). 

• For large systems a more custom system design such as 
Dave Hawkins is doing may be advantageous.  We are 
looking into what he is doing.  His designs are motivated by 
reusing existing hardware, though. 

• There are companies who design systems with state of the 
art FPGAs.  We are talking to one. 

• See more on the poster by Jonathan Weintroub and Rurik 
Primiani in the control room or ask for a lab demo. 


