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Update	
  on	
  SiPM	
  Produc1on	
  Test
at	
  Jefferson	
  Lab

Bobby	
  Bunton	
  and	
  Yi	
  Qiang	
  



2Test	
  Setup

Storage	
  Cabinet

Computer
DAQDark	
  Box



3Temperature	
  Gradient
 Discovered	
  during	
  uniformity	
  test

 15oC	
  and	
  0.2V	
  above	
  Hamamatsu	
  bias	
  voltages	
  
(Vob=1.1V)

 Gain:	
  20%	
  variaKon!
 PDE,	
  X-­‐Talk:	
  strong	
  correlaKon	
  to	
  the	
  gain
 Voltage	
  offset	
  !

 Determined	
  to	
  be	
  temperature	
  gradient
 HV	
  power	
  supply	
  very	
  uniform
 Huge	
  amount	
  of	
  heat	
  generated	
  by	
  pre-­‐

amplifiers:	
  35	
  oC	
  without	
  cooling
 Lose	
  thermal	
  contact:	
  
o SiPM	
  ↔	
  2	
  mm	
  Thermal	
  Pad	
  ↔	
  Cooling	
  plate

 20%	
  →	
  3	
  degrees	
  variaKon



4Solu1on
 Reduce	
  Thermal	
  Gap

 Modified	
  stand-­‐offs	
  behind	
  preamplifier	
  
boards

 2	
  mm	
  →	
  0.5	
  mm

 Apply	
  Pressure	
  on	
  SiPMs
 Added	
  face	
  plates
 Be]er	
  thermal	
  contact
 Be]er	
  electrical	
  contact

 Result
 <	
  6%	
  gain	
  variaKon
 ~	
  1	
  degree	
  temperature	
  gradient



5Procedure	
  for	
  Produc1on	
  Test
 Technician:	
  Bobby	
  Bunton

 3	
  Filter	
  Sebngs:	
  0,	
  2%,	
  5%
 Measure	
  PDE,	
  Dark	
  Rate,	
  Gain	
  and	
  Cross	
  talk

 2	
  Voltage	
  Sebngs:	
  Vob	
  =	
  0.6,	
  1.2	
  V
 Measure	
  break	
  down	
  voltage
 Voltage	
  dependence

 One	
  temperature:	
  15oC
 Well	
  above	
  dew	
  point

 Logging
 Pansophy	
  Traveler:	
  h]p://pansophy.jlab.org/pansophy
 Hall-­‐D	
  Elog:	
  h]ps://halldweb1.jlab.org/elog-­‐halld/SiPM/

http://pansophy.jlab.org/pansophy
http://pansophy.jlab.org/pansophy
https://halldweb1.jlab.org/elog-halld/SiPM/
https://halldweb1.jlab.org/elog-halld/SiPM/


6Progress
 A	
  slow	
  start

 Flaky	
  channels:	
  re-­‐soldered	
  several	
  grounding	
  taps	
  of	
  SAMTEC	
  
connectors

 Noisy	
  board,	
  ringing:	
  solved	
  by	
  reducing	
  the	
  posiKve	
  voltage	
  
for	
  preamplifiers

 10	
  units	
  a	
  day,	
  120	
  units	
  measured	
  and	
  analyzed	
  so	
  far

 Now
 Running	
  in	
  full	
  capacity:	
  16	
  SiPMs	
  at	
  a	
  Kme
 ~	
  50	
  units	
  a	
  day,	
  one	
  to	
  two	
  months	
  to	
  finish	
  all	
  units

 Next
 Measure	
  SiPMs	
  at	
  5oC:	
  add	
  acKve	
  gas	
  flushing	
  system	
  to	
  
control	
  humidity
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