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Towards the high luminosity (HL) operation of the Large Hadron Collider (LHC), the inner detector of the
ATLAS detector is replaced by a fully silicon-based inner tracker (ITk). Its outer parts consist of 22,000 n+-in-
p type silicon strip sensors. In order to confirm key properties of the production sensors as well as to establish
a flow to perform inspection and monitoring of the basic sensor properties, about 5\% of the total strip sensors
were produced in 2020.

In this presentation, outcomes from quality assurance (QA), detailed characterisation for the pre-production
key device parameters before and after irradiation, are discussed, focusing mainly on charge collection, I-V
and C-V characteristics. The irradiation to QA test pieces was performed with proton, neutron or gamma-
ray beams up to 1.6x1015 neq/cm2 or 0.66 MGy, which are equivalent to 1.5 times the total expected radiation
fluences at theHL-LHCoperation. Overall, good performancewas confirmed. Besides, the results from the 154
QA test pieces allowed us to confirm that variations in the performance with the same condition of irradiation
are small. Through experiences from the pre-production, more detailed understanding of post-irradiated ITk
strip sensors as well as procedures of irradiation and post-irradiation testing was acquired based on enough
statistics, which gave us full confident to initiate the main production project over 3.8 years.
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