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ATLAS ITk Strip Module Site 
Qualification at IHEP



Introduction of ATLAS-ITk

• ATLAS Upgrade (Phase II) Current inner tracker to be fully replaced by all-silicon tracker ITk

• Motivation: 

• Improve particle identification and search for new physics

• It is the first time for China to undertake such a large area radiation hardness silicon track detector project

• Goals: Sustain and improve the excellent tracking performance of ATLAS Run 2 in denser environment
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ITk Team status
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More than 200 peoples, it is shared by 50 institutions of 16 different funding agencies



China ITk Team @ IHEP
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Schematic layout of the ITk for the HL-LHC phase of ATLAS

➢ Undertake the development of 1,000 barrel silicon strip detector modules 
(silicon sensor surface is about 10 square meters, accounting for 10% of the total)



Clean room
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SOP and PDB
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ITk Production DatabaseIHEP ATLAS-ITk Standard Operating Procedure

• SOP implements local production operation guidance and statistical production information

• SOP can upload the data to the official PDB of the ATLAS collaboration



Module production and test
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• Detailed quality control process to ensure that the detector 
module production meets the requirements



Hybrid 
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dispenser

Gluing Ship chips UV curing Visual inspection

→ After Hybrid assembly, metrology test is needed to guarantee the quality. 

Hybrid = PCB flex + chips

assembled



Metrology test for Hybrid
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• SOP for more convenient visualization 
• Metrology results meet the requirements 

Requirement: -0.25~0.2 mm Requirement:  tilt≤0.025



Module 
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Module = Hybrid + sensor + power board
• Left: Short-strip barrel module. 
• Right: Long-strip barrel module.



Metrology test for module

Module metrology result
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Bow test result

ensured the surface below is sufficiently flat
-50/+150 μm requirement

Remove vacuum

within -10/+10 μm 



E-test & Burn-in & Thermal cycle 
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Summary 

• Module production status at IHEP site

• Qualified all the 29 steps

• The SOP webpage should be in “production-ready” stage

• Quickly enter the formal production stage. Steadily advance to reach the peak production
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Thank you !



• https://cds.cern.ch/record/2257755/files/ATLAS-TDR-025.pdf

• ATLAS硅径迹探测器升级模块样机预制完成----中国科学院 (cas.cn)
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backup

https://cds.cern.ch/record/2257755/files/ATLAS-TDR-025.pdf
https://www.cas.cn/syky/202101/t20210119_4775121.shtml


Outline

• ATLAS-ITk and China ATLAS ITk team at IHEP

• SOP(Standard Operating Procedure) and PDB(Production Database)

• Module production

• Summary
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Prospect
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LHC / HL-LHC Plan

• in 2015, Long Shutdown 1 (LS1) was completed to prepare the accelerator for operation at 13 TeV and its design luminosity; 
• for Long Shutdown 2 (LS2) in 2019/20 further improvements of the LHC are foreseen, accompanied by significant detector upgrades (Phase-I); 
• Long Shutdown 3 (LS3) starting at the end of 2023 will include major performance upgrades of the accelerator for the high-luminosity phase (HL-LHC) 

which requires replacement of several major detector components (Phase-II).



SS & LS module
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The ITk Strip modules are constructed by directly gluing
kapton flex hybrids to silicon sensors with electronics-
grade epoxy. Various different strip lengths and geomet
ries are foreseen, depending on the planned location o
f the module within the detector. For the barrel, two st
rip lengths are used: long strips are suitable in the lowe
r occupancy region at larger radii (layers L2 and L3), wh
ereas further subdivision with shorter strips is required
at lower radii (layers L0 and L1). Therefore two differen
t module types are required for the barrel section: the
so-called short-strip and long-
strip barrel modules where "short" and "long" refers to
the strip length.



Module 
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Module =Hybrid + sensor + power board

• Fractional contributions for different 
materials to the radiation length of the 
barrel modules. 

• Left: Short-strip barrel module. 
• Right: Long-strip barrel module.



Metrology test for Hybrid
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• SOP for more convenient visualization 
• Metrology results meet the requirement 



Metrology test for module

• Module metrology results (qualified)

• Module bow test (qualified)
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Strips barrel

Pixel barrel

Strips end-cap

Pixel end-cap beam pipe



Simplistic schematic of a hybrid for the ITk strip modules
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• Assuming a 320 µm thick sensor, this yields a predicted average radiation length for 
short-strip barrel and long-strip barrel modules of 0.65% and 0.55%, respectively.

• Reducing the copper thickness could affect the hybrid yield
• Quality Assurance (QA):Quality Assurance (QA) tests are statistical studies of quality 

during R&D and on a batch basis in production
• Quality Control (QC) :Quality control (QC) tests are performed on every production item
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