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Introduction to LHC phase II upgrade
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• High Luminosity-LHC(HL-LHC) is foreseen to be completed in 2026
• will substantially improved Higgs measurement precision (eg: H->μμ)
• aim to increase the iintegrated luminosity to about ten times the LHC design
• instant luminosity ~5-7.5*1034cm-2s-1 , deliver 3000fb-1

• expect to have 200 collision per bunch crossing



ATLAS Inner TracKer(ITK) upgrade
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• Require a new full-silicon tracker for upgrade(more area/channels)



Structure of the silicon strip tracker

4

• Global structure: 4 layers of silicon strip tracker in Barrel
• Local structure(Stave): 28 barrel modules on each stave



Module: the basic detector unit
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• 10 readout ASIC(ABC130) wire-bonded on one hybrid
• 2 hybrid are glued on short strip sensor, and wire bonded to sensor to 

readout 2560 channels each



Radiation hard strip sensor
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• n+-on-p strip sensor(9.7cm2 * 9.7cm2)
• collect electrons(fast carrires, reduce charge trapping)
• > 22k(10k) electrons for MIP before(after) irradiation

• Market survey for 2 company(Infineon and hamamatsu)
• Infineon gave up the project recently
• final sensor is likely to order from hamamatsu
• final round of prototyping this year, IHEP contribute to testing and qualify sensors



Frontend ASIC: ABCStar chip
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• IHEP/THU contributed to ASIC digital design
• ABCStar readout chip

• Standard binary readout architecture
• Radiation hard design
• IBM/GF 130nm technology



Progress: ASIC radiation hardness
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• Lesson from ATLAS Insertable B layer pixel(IBL) operation
• Digital current in FEI4 ASIC(IBM/GF 130nm CMOS) increase significantly



ITK project irradiation
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• IHEP/THU group coordinated the ITK irradiation at SPS(CERN)



TID current bump in ASIC
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• ABC130 chip digital current increase after irradiation
• low rate, low temperature irradiations of ABC130 have been done
• expected the digital current increase by 100% after irradiation



Module testbeam at DESY
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• Contribution to module testbeam at DESY
• Xiaocong Ai, Liejian Chen and Yi Liu
• EUDAQ telescope DAQ support, data analysis, data taking shifts

• ATLAS R0 module and SS module test at E-lab in DESY May 2017
• S/N > 20, detection efficiency > 99% after irradiation



Module production workflow
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Module production at RAL
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• Glued 3 modules(2 thermal mechanical and 1 electrical)
• Passed electrical test after wire bonding



IHEP Lab for module production
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• An existing class 1000 cleanroom with 150m2 

• A new class 10000 clearoom with 80m2 is on the way
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