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Overview 
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Å What is IBL?: 

Å Motivation 

Å Sensor R&D  

Å Front end FE-I4 

 

 

Å The production/quality assurance 

Å Wafer testing 

Å Module assembly/testing 

Å Stave loading 

 

 

Å Initial production stave results 
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Motivation 
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Å Actual ATLAS pixel detector: 

Å Essential for primary vertex/tracking/b-tagging 

performance 

Å 3 layers of hybrid silicon pixels 

Å Showed great performance over the last three 

years (see talk by Kerstin Lantzsch) 

 
Å Upgrades of the Large Hadron Collider (LHC): 

Å ίȡ 8 TeV Ą 14 TeV 

Å increase of the nominal LHC luminosity of 

, ρπÃÍÓ  by a factor of  2-3 

Å ~7% inefficiency at ,  ςÖρπÃÍÓ  for the   

B-layer 

 

Simulated inefficiency with FE-I3 B-layer 
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ATLAS pixel detector 
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Insertable B-Layer: IBL 
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Å A new 4th layer for the ATLAS pixel detector at r = 3.2 cm 

 

Å Recover eventual failure of the actual B-layer 

 

Å New beam pipe with smaller radius (r = 23.5 mm) gives 

space for new layer 

 

Å 14 staves with tilt angle of ū = 14Á and no overlap in z 

 

Å Total  radiation length < 1.9% C/C : 

Å Staves with carbon foam composite material 

Å CO2 cooling 

 

Å Higher track density due to smaller radius (50%) and 

higher luminosity: 

Å Radiation hardness: υϽρπÎ  / cm NIEL,     

250 MRad total ionizing dose 

Å New sensor technologies investigated (3D-silicon, 

slim edge) 

Å New pixel readout chip needed (FE-I4) 
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Sensors of the IBL 
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Planar n-in n sensor 

Å Electrode on top / bottom of the bulk 

Å Vendor: CiS 

Å Proven technology with high yield (90% accepted for 

IBL) 

Å Depletion voltage 35 V 

Å 1000 V at υϽρπÎ  / cm 

Å 200 µm thickness 

Å 75% IBL   

3D silicon sensor 

Å Columns edged into the bulk 

Å Double sided, 2 E electrode configuration 

Å 2 Vendors: FBK/CNM 

Å Yield: 60% accepted for IBL 

Å Depletion voltage 15 V  

Å 180 V at υϽρπÎ  / cm 

Å 230 µm thickness 

Å 25% IBL   

 

Main Requirements: 

Å Operational up to  υϽρπ Î /ÃÍ NIEL 

Å Slim edges 

two sensor types chosen 

ATLAS 

pixel 

IBL planar 

FBK CNM 
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Sensor characteristics (JINST 7 (2012) P11010 ) 
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Sensor in-pixel efficiency (JINST 7 (2012) P11010 ) 
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Å Irradiated to 6 Ö ρπ Î  / cm 

Å Overall efficiency 96.9%  (86.4%) at 0°(15 °) 

Å Irradiated to 5 Ö ρπ Î  / cm 

Å Inefficiency at columns (not sensitive areas) 

Å Overall efficiency 97.5 % (99 %) at 0° (15 °) 

Å 15° corresponds to the IBL design 
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