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Inner Tracking Detector (ITk)

* All silicon with at least 9 layers up to |n| =

* Less material, finer segmentation
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e Carried proton irradiation of strip mini-sensor at |
CSNS for quality assurance (QA) site
* 80 MeV proton fluence up to 1.6x10'> n.,/cm?

* Developed temperature and humidity control chamber

...........................

* Sensor characterization at IHEP

* IV, C-V, to check if any early breakdown
 CCE (Charge Collection Efficiency)

|V for irrad and unirrad CCE . VPX37415-W201, unirrad minisensor
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* Three types of ASIC on strip module

- BB@SE : Strips readout front-end chip)
« HCCStar : Interface between hybrid and stave

« AMACStar: Monitor and control voltage, current, temp
* Contributed to design and verification of ABCStar

* ASICs TID studied with X-ray machine at IHEP
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* Carry SEE test for ASICs at CSNS
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» China plan to deliver 10% strip barrel modules
* For this project 200 modules

* Assemble detector modules precisely metrology
and glue robot machines

* Thermal cycle modules 10x from -35°C to +40°C
* Mimic the experimental situation at ATLAS

IHEP Site for ITk Strip Module
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» Strip barrel stave loading
* Mount 28 modules (14 each side) on the stave

* Modules on each side rotated by +/-26 mrad
 Thermal cycle the stave after loading =

* Barrel tracker system integration
» Tracker with four concentric carbon cylinders
* Four barrel layers consists 392 staves
* Perform power, cooling, data acquisition, system test

( A-side & C-side [ V

staves
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* Pixeled LGAD sensor will be designed and fabricated

TCAD simulation and design

* sensors geometry structure, substrate properties, process

parameters
 Sensor Layout and fabrication

Mask design and controllable fabrication process
Electrical system for timing information, Beta source testing
Timing resolution before and after irradiation be less than 100ps
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* Timing Pixel Readout Module design
* Analog front end design: Amplification and

discrimination combined with high-precision

TDC to extract time information
(By international cooperation )

« Strategy and architecture design for TDC data
buffering and fast readout

* Readout system prototype design

* Pixel Readout Module provides power supply and
bias for the AFE array and DSP

» Readout Board is responsible for the data
collection, data transmission, and configuration

 Interface card connects the Pixel Readout Module

and Readout Board
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REL 1T 5 X $5 T
* Delay of LHC Project

+ Type: policy
e Risk Level: middle

 Mitigation plan: keep communication with CERN and ATLAS, reduce the uncertainty of LHC
to this project

* ASICs for ITk not able to import to China

* Type: policy
* Risk level: middle
* Mitigation plan: send people to RAL in UK to complete the module assembly task

» Timing pixel front end electronics not able to import to China

* Type: policy

* Risk level: middle

» Mitigation plan: send people to US or CERN to continue the study. Investigate technology
based on China
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