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TCAD	
  Simula+ons	
  of	
  irradiated	
  sensors	
  

Data	
  

Data	
  

Simula*ons	
  

A	
  lot	
  of	
  work	
  for	
  impact	
  ioniza+on	
  
models	
  and	
  interface	
  traps	
  and	
  charges	
  

Irradiated	
  (and	
  annealed)	
  	
  
n-­‐on-­‐p	
  diodes	
  

DEPLETION	
  VOLTAGE	
  
Simula*on	
  

Data	
  

Φ = 1x1015neq/cm2	
   Model	
  for	
  irradiated	
  P-­‐bulk	
  
sensors	
  validated	
  on	
  data	
  	
  

Presented	
  
at	
  21st	
  RD50	
  

WS	
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New:	
  3D	
  simula+ons	
  

NEW!	
  3D	
  
simula+ons	
  
of	
  irradiated	
  
sensors	
  

To	
  be	
  used	
  for	
  the	
  ATLAS	
  
pixels	
  digi+zer	
  	
  
(official	
  task)	
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Edgeless	
  sensors	
  for	
  the	
  Phase-­‐II	
  Atlas	
  Pixels	
  

trench	
  

Pixel	
  to	
  edge	
  distance	
  as	
  
low	
  as	
  100	
  µm	
  

ϕ	
  =	
  2.5x1015	
  (1	
  MeV)	
  neq/cm2	
  

≥	
  1	
  GR:	
  very	
  
stable!	
  

Performance	
  a`er	
  irradia+on	
  presented	
  at	
  IEEE	
  2013	
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Cold	
  setup	
  in	
  our	
  cleanroom	
  

Julabo	
  F25	
  

Pel+er	
  
powering	
  and	
  

control	
  

Thermal	
  chuck	
  

Agilent	
  
B1505A	
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Cold	
  chuck	
  performance	
  

ΔT=-­‐15ºC	
  in	
  70	
  minutes	
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Beam	
  test	
  setup	
  (DESY)	
  

Phase-­‐II	
  Atlas	
  pixel	
  upgrade	
  coordina+on	
  since	
  Fall	
  2011	
  (MB)	
  

BEAM	
  

DUTs	
  
•  	
   Spring,	
   Summer	
   and	
   Fall	
  
beam	
  test	
  campaigns	
  at	
  DESY	
  
with	
  4	
  GeV/c	
  electrons	
  
• 	
  Total:	
  >	
  10	
  weeks	
  	
  	
  

• 	
   Reminder:	
   No	
   beam	
   at	
  
CERN	
  +ll	
  late	
  2014	
  

•  	
   Phase-­‐II	
   pixel	
   candidates	
  
tested	
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Beam	
  test	
  highlights	
  

Phase-­‐II	
  Atlas	
  pixel	
  upgrade	
  coordina+on	
  since	
  Fall	
  2011	
  (MB)	
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Omegapix2	
  status	
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•  The	
  Omega	
  group	
  has	
  received	
  a	
  set	
  of	
  packaged	
  Omegapix2	
  digital	
  
+er	
  chips	
  in	
  the	
  end	
  of	
  september.	
  

•  Tests	
  in	
  Paris	
  began	
  on	
  tuesday	
  8th	
  oct	
  (visit	
  of	
  Damien	
  and	
  Jeanne	
  
from	
  Omega,	
  M.	
  Cohen-­‐Solal	
  and	
  C.	
  Sylvia	
  from	
  LAL):	
  power	
  up,	
  
selng	
  up	
  of	
  the	
  various	
  test	
  boards	
  (	
  one	
  board	
  per	
  lab	
  is	
  now	
  
opera+onal	
  )	
  

•  Olivier	
  	
  made	
  some	
  fpga	
  firmware	
  and	
  labview	
  so`ware	
  adjustments	
  
last	
  week:	
  
=>	
  good	
  programming	
  of	
  the	
  various	
  shi`	
  registers	
  of	
  the	
  digital	
  
chip	
  

•  The	
  setup	
  is	
  now	
  ready	
  to	
  test	
  the	
  pipelining	
  and	
  L1	
  triggering	
  
logic.	
  Olivier	
  will	
  con+nue	
  the	
  tests.	
  

•  On	
  the	
  other	
  hand,	
  the	
  3D	
  version	
  (analog	
  +	
  digital	
  +er)	
  is	
  now	
  
*really*	
  expected	
  soon	
  



Banc	
  de	
  test	
  Omegapix2	
  3D	
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•  Carte	
  de	
  test	
  Omegapix2	
  3D	
  
–  Circuit:	
  Omegapix2	
  Tier	
  Numérique	
  et	
  version	
  3D	
  

Carte de Test (Benoit) 

LAL	
  USB	
  

FPGA	
  
Altera	
  Cyclone	
  

OmegaPix2	
  
Test	
  Socket	
  
(	
  Tier	
  2	
  /	
  3D	
  )	
  

96	
  x	
  24	
  channels	
  
60	
  cells/channel	
  

C
onnector 

E/S 
LEMO 

USB PC 
(LabVIEW) 

Shift Registers 
L1 Triggering 



IBL	
  central	
  ring	
  (100%	
  Made	
  in	
  LPNHE)	
  

•  2	
  pièces	
  	
  7	
  Pièces	
  

•  Ma+ère	
  :	
  PEEK	
  	
  
•  	
  PAI	
  (Polyamide-­‐imide)	
  

1,2 gramme 

New	
  beam	
  pipe	
  

IBL	
  stave	
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Conclusions	
  

•  TCAD	
  simula+ons	
  results:	
  an	
  effort	
  recognized	
  by	
  
the	
  ATLAS	
  (and	
  not	
  only)	
  community	
  

•  FBK-­‐LPNHE	
  Edgeless	
  sensors:	
  good	
  electrical	
  
performance,	
  even	
  a`er	
  irradia+on	
  

•  Beam	
  test:	
  a	
  lot	
  of	
  measurements	
  done;	
  nice	
  results	
  
from	
  important	
  HL-­‐LHC	
  scenarios	
  

•  Electronics:	
  LAL/LPNHE	
  synergy	
  for	
  3D/65nm	
  chip	
  

•  Mechanics:	
  good	
  impact	
  of	
  LPNHE	
  work	
  on	
  IBL	
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