
 
 

3D-Flow DAQ IBM PC board for Photon Detection in PET and PET/CT 
  
In December 2002 I designed and in March 2003 I built and tested in hardware a modular board system that would guarantee a 
difference between any two clock signals among hundreds of thousands of channels of less than 40 picoseconds .  

I am providing the schematics and PCB layout so that anyone can verify that these results can be achieved.  

This would reduce OPERA’s current uncertainty by several thousands of picoseconds in measuring the arrival time. (It could also be 
used at the start time when measuring the path of the muon ‘sister particle’). 

Note the traces of equal length (in green in the photo) that guarantee a minimum difference in time among signals within the board, 
while the use of the programmable delay line MC100EP195 keeps the difference in time among signal in the entire system within 40 
picoseconds. 
 
 

The article title “3D-Flow DAQ IBM PC board for Photon Detection in PET and PET/CT” was presented at the IEEE-NSS-MIC-
Conference in 2003 and is available at the Conference Record. M3-130. http://www.crosettofoundation.com/uploads/105.pdf 
 
See circuit schematics and PCB layout details in the next pages of this document. 





Solution for connecting over 20,000 points of contact of the 
components on an IBM PC board built in 6 layers of power and 
ground and only 8 layers for carrying signals. 
(Clock distribution with traces of equal length are shown in green).

Dario Crosetto April 29, 2008 - Toronto - Canada



The board and the system worked at the first version of the prototype.  The signals transmitted 
over LVDS connenction provide stability and noise immunity to the system even when several 
signals switch at the same time
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3D-Flow DAQ-DSP IBM PC board for photon detection 2,211 
components, over 20,000 contact pins connected through only 8 layers printed 
circuit board for signals and 6 layers for power and ground

(Allegro)

Engineering the concept in hardware for building an 
industrial device for clinical use




