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Out Line 

o  R&D	  Basic	  Lines	  
ü  R&D	  Projects	  
ü  Scien0fic	  Objec0ves	  
ü  Technological	  Targets	  

o  Future	  Works	  
ü  N	  on	  P	  LGAD	  
ü  P	  on	  P	  LGAD	  
ü  Pad	  Diodes	  LGAD	  &	  microStrips	  
ü  Resis0ve	  Electrodes	  
ü  Thin	  Detectors	  
ü  6	  inch	  Fabrica0on	  Process	  
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R&D Basic Lines 

o  R&D	  Projects:	  
ü  Det4Hep	  (FPA2010-‐22163-‐C02-‐01/02)	  
ü  PhysDetLc	  (FPA2013-‐48387-‐C6-‐2-‐P)	  

o  Aim:	  
ü  R&D	  on	  Innova0ve	  Tracking	  Technologies	  for	  Future	  

Experiments	  (LC,	  HL-‐LHC),	  	  
ü  Play	  a	  Leading	  Role	  in	  the	  produc0on	  of	  Silicon	  Detectors	  

to	  be	  integrated	  in	  the	  FTD	  of	  the	  Future	  Linear	  Colliders.	  
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Figure 2. General view of a wafer with thin substrate 
microstrips detectors fabricated at IMB-CNM clean room Figure 1. General view of a wafer with the new resistive 

microstrip detectors fabricated at IMB-CNM clean room Figure 3. General view of a wafer with LGAD detectors 
(APD evolution) fabricated at IMB-CNM clean room 

Det4Hep Project. FPA2010-22163-C02-01/02 

o  R&D	  Lines:	  
ü MicroStrip	  Detectors	  for	  ILD	  Silicon	  Tracker	  

Ø  ResisCve	  Sensors	  
Ø  Thin	  Sensors	  
Ø  Semitransparent	  Sensors	  

ü  Low	  Gain	  Avalanche	  Pad	  Detectors	  (LGAD)	  
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o  Play	  a	  Leading	  Role	  in	  the	  produc0on	  of	  Silicon	  Detectors	  to	  be	  integrated	  in	  the	  
FTD	  of	  the	  Future	  Linear	  Colliders	  
ü  AC-‐coupled,	  200	  µm	  thick,	  microStrip	  sensors	  fabricated	  on	  6	  inch	  wafers	  

o  Development	  of	  Low	  Gain	  Thin	  ResisCve	  microStrip	  Detectors	  on	  6	  inch	  wafers	  
ü  ResisCve	  microStrips	  Detectors	  
ü  Thin	  Detectors	  
ü  Integrated	  Gain	  Concept	  

Ø  New	  microStrip	  Detectors	  with	  Integrated	  Gain	  
Ø  Faster	  &	  Larger	  Area	  Detectors	  
Ø  More	  Detectors	  per	  Wafer	  
Ø  Lower	  Material	  Budget	  

o  Numerical	  Simula0on	  Models	  Development	  
ü  New	  TCAD	  Libraries	  defini0on	  to	  facilitate	  the	  detectors	  design	  and	  

op0miza0on	  

PhysDetLc Project. FPA2013-48387-C6-2-P 
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PhysDetLc Project. Technical Objectives 

o  CNM	  Clean	  Room	  adapta0on	  to	  produce	  silicon	  detectors	  to	  be	  
integrated	  in	  the	  FTD	  of	  the	  Future	  Linear	  Colliders	  

Ø  DefiniCon	  of	  the	  Fabrica0on	  Processes	  on	  6	  inch	  wafers	  
Ø  Fabrica0on	  Processes	  OpCmizaCon	  
Ø  Fabrica0on	  Technology	  StabilizaCon	  

o  Development	  of	  Low	  Gain	  Thin	  ResisCve	  microStrip	  Detectors	  6	  
inch	  Fabrica0on	  Process	  



XI Meeting of the Future Linear Colliders Spanish Network Barcelona, January 15th-16th, 2015 

Centro Nacional de Microelectrónica Instituto de Microelectrónica de Barcelona  

7/20 

PhysDetLc Project. P on P MicroStrips with Low Gain 

P-Stop P-Multiplication 

N+ Cathode 

Aluminum Passivation 

o  N	  on	  P	  microStrips.	  PiN	  vs	  LGAD	  
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PhysDetLc Project. P on P MicroStrips with Low Gain 

o  N	  on	  P	  vs	  P	  on	  P	  LGAD	  microStrips	  Comparison	  

P- Substrate 

P+ Strip 

P Stop 

P Multiplication 

N+ 

P+ Strip P+ Strip 

P Stop 
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PhysDetLc Project. P on P MicroStrips with Low Gain 

o  Pad	  Diodes	  LGAD	  with	  P	  microStrips	  at	  Back	  Plane	  

P-type (π)substrate 

N+ cathode 

P+ anode 

JTE 
P-type multiplication layer 
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PhysDetLc Project. P on P MicroStrips with Low Gain 

o  Three	  microStrips	  Simula0on.	  Electric	  Field	  2D	  Distribu0on.	  Maxim	  @	  JuncCons	  	  
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PhysDetLc Project. P on P MicroStrips with Low Gain 

AC3: W=24 um 
AC6: W=48 um 

o  Three	  microStrips	  Simula0on.	  I(V)	  
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PhysDetLc Project. P on P MicroStrips with Low Gain 

AC3: W=24 um 
AC6: W=48 um 

o  Three	  microStrips	  Simula0on.	  I(V)	  
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PhysDetLc Project. P on P MicroStrips with Low Gain 

o  MIP	  through	  the	  middle	  of	  the	  sensors	  (the	  central	  strip)	  @	  500	  V	  

AC3: W=24 um 
AC6: W=48 um 
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PhysDetLc Project. P on P LGAD MicroStrips. Thin Detectors 

20 um thin detector 

50 um thin detector 

o  Three	  microStrips	  Simula0on.	  Doping	  ConcentraCon	  2D	  Distribu0on	  
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PhysDetLc Project. P on P LGAD MicroStrips. Thin Detectors 

o  Three	  microStrips	  Simula0on.	  ElectrostaCc	  PotenCal	  2D	  Distribu0on	  @	  VBR	  
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PhysDetLc Project. P on P LGAD MicroStrips. Thin Detectors 

o  Three	  microStrips	  Simula0on.	  Electric	  Field	  2D	  Distribu0on	  @	  VBR	  
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PhysDetLc Project. P on P LGAD MicroStrips. Thin Detectors 

o  Three	  microStrips	  Simula0on.	  I(V)	  
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PhysDetLc Project. P on P LGAD MicroStrips. Thin Detectors 

o  MIP	  through	  the	  middle	  of	  the	  sensors	  (the	  central	  strip)	  @	  100	  V	  



XI Meeting of the Future Linear Colliders Spanish Network Barcelona, January 15th-16th, 2015 

Centro Nacional de Microelectrónica Instituto de Microelectrónica de Barcelona  

19/20 

6 inch Technological Process  

ü  First	  PiN	  Diodes	  On	  6	  Inches	  Wafers	  	  
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6 inch Technological Process  
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o  First	  Results:	  
ü  Good	  electrical	  performances	  
ü  Comparable	  to	  4	  inch	  technology	  PiN	  diodes	  
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Objetivos Científicos 
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Objetivos Científicos Objetivos Científicos 
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Objetivos Científicos Objetivos Científicos 


