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Firmware TDC Development 

 
 
 

1 GHz 
Sampling 

 
 
 

PLL 
500 MHz 

 
/500 MHz 

 
 

125 MHz 

Recovered 
ETHERNET 

Clock 
@125MHz 

XILINX VIRTEX-5 ISERDES 

Readout Logic 
@125 MHz 

 
‘1’ Detection 

& 
Coarse Time  

Stamping 

 1  
 1  

 1  

 0  
 0  

 0  

 0  
 0  

 0   0   1   1   1   0   0  

TOT LVDS PMT 
asynchronous input 

8-bit 

 0  

Packetized and Sent over ETHERNET 

TDC #16-bit Coarse Time Stamp #24-bit Event type/TDC number  

[Originally designed by A.Zwart (NIKHEF) / small PMTs test bench for ALTERA] 



Clock distribution 

Transmit 
Reference Clock 
@62.5 MHz 

STANDARD 
1000BASE-X 
ETHERNET 

Phase and 
Latency 

Measurements  

Command (CMD) 
insertion 

Custom Logic 

On Shore VIRTEX-6 Board 

IDLE CMD DATA 

Command(CMD) 
extraction 

Custom Logic 

Off Shore VIRTEX-5 RSOC 

1.25 Gbps 

PPC440  
Bus 

Recovered Clock @62.5 
MHz / Bit slice analysis 
(known latency) 

CMD 

IDLE 

DATA 

Event  
Time   Stamping 

Embedded 
62.5 MHz 



Transmit/Receive clock skew 
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Data acquisition setup 
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Acquisition results 
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CONCLUSION 

 Common Readout system functions integrated in 
a single component (RSOC): 
 Event Time stamping @ 1 GHz 

 Clock and command distribution 

 Slow-control and data acquisition performed in a RTOS 
multi-tasking embedded system 

 

 RSOC is a node designed to be plugged in a 
complete Data acquisition System 
 Server/Client  topology (ICE) 

 Scalable system 


