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System	  will	  be	  posiConed	  in	  the	  front	  and	  back	  of	  the	  TPC	  
-‐  idenCfy	  muon	  present	  in	  beam	  aloe	  
-‐  tag	  this	  muon	  send	  trigger	  info	  to	  TPC	  
System	  will	  also	  have	  some	  panel	  on	  top	  of	  the	  TPC	  
-‐  Muon	  veto,	  send	  trigger	  info	  to	  TPC	  

Trigger	  will	  be	  generated	  as	  an	  OR	  of	  the	  X	  and	  Y	  panels	  
Send	  to	  the	  TPC	  trigger	  board	  within	  500	  ns.	  
	  
Hit	  info	  or	  ADC	  info	  in	  separate	  data	  stream.	  



System	  overview	  and	  trigger	  signals	  

DAQ	  

Each	  PMT	  board:	  
•  Readout	  64	  channels	  -‐	  provide	  hits	  or	  ADC	  info	  

•  Hits	  processing	  require	  120	  ns	  
•  ADC	  processing	  require	  32	  µs	  

•  Board	  trigger	  does	  not	  know	  about	  other	  boards	  

Trigger	  board:	  
•  Collect	  info	  from	  all	  PMT	  boards	  
•  Provide	  hit	  info	  paVern	  (through	  DAQ)	  
•  Form	  a	  trigger	  signal	  (based	  on	  single	  board	  info)	  

•  2	  trigger	  out	  available	  
•  Geometrical	  overlapping	  modules	  in	  <	  500	  ns	  	  
•  OR	  of	  all	  modules	  in	  <	  500	  ns	  
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Data	  stream	  contains	  32	  bit	  
Cmestamp	  can	  be	  used	  for	  data	  

merging	  offline,	  only	  when	  a	  
proper	  bit	  is	  asserted	  in	  the	  main	  

data	  stream.	  
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Example	  

6	  



Backup	  
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Specs	  

•  MAPMT	  -‐	  800-‐900V,	  300-‐400µA	  
•  PMT	  board	  -‐	  6	  V,	  0.28A	  
•  Trigger	  Board	  -‐	  6	  V,	  1.0A	  

•  USB	  board	  -‐	  5V,	  decoupled	  from	  PC,	  0.4A	  
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Performance	  of	  a	  full-‐scale	  test	  40	  boards	  

Expected data rate = 25 kHz (0.9Mb/s) 
DAQ rate @ VT = 35.5kHz (1.2Mb/s); 
 
Total acquisition time  = 1000 h 
LV on:    = 1392 h 
HV on:    = 1290 h 
 
Consecutive acquisition time (stress test) = 192 h 
(typical DC run = 10h); 
 
Data written to disk in total (1000h) ~ 3.1 Tb; 
Data written to disk for the 192 h ~ 0.6 Tb 
 
DAQ performance (measured injecting pulse): 

 pulser stability ~ 5 %, DAQ stable. 
 
Analysis of the 192 h run: 
Data error   - none 
DAQ crash   - none 
Evt builder crash  - none 
Online monitor   - none 
Problems/warnings  - none 

All	  the	  operaCons	  on	  the	  system	  
were	  done	  remotely	  

No	  board	  fail;	  
No	  PMT	  fail.	  

	  
System	  is	  operaCng	  in	  France	  for	  
6	  years	  now	  in	  the	  DC	  far	  and	  2	  

years	  in	  the	  DC	  near.	  
	  

LV	  power	  module	  failure.	  
1	  daisy	  chain	  failure.	  Power	  

failure	  for	  one	  board.	  
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To	  be	  updated	  
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