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Introduction Modules

* The Inner Tracker (ITk) is the new
all-silicon tracking detector that will
be instal]ed in the ATLAS deteCtOr readout Chips (ABCStﬂT)

[1] in preparation for the High- and hybrid controller
Luminosity LHC (expected 2030) i sl o smlon Prfmeary chips (HCCstar)
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* The ITk Strip detector is the outer
layers, which are tiled with silicon
microstrip sensors
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Cracking HV Taskforce Interposers
p : * Taskforce was formed to study causes and possible Solution found to add a stress-relieving ‘interposer’
* Pre-production modules were assembled and S .
mitigation strategies layer under every PCB [27].

underwent full Quality Control (QC) tests

* As part of the QC programme, all assembled
modules had I-V characteristics recorded (to
500V) and were thermally cycled (-35°C -> +20°C)
with no 1ssues seen

A barrel sti module

< N . Use of Rapton (50um) & SE445 (100um)
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Stave

. The soft glue (SE445) mechanically decouples the
hybrid/powerboard PCBs and the sensor, to

* However, a fraction of modules“ after mounting on . Intense program of simulations, material studies reduce the thermal stress on the sensor.
support structures (staves) had “early breakdown and irradiations took place
below .the .5OOV specification . The Kapton layer separates SE445 from the stiff
* Investigations found that SOIE of these modules . [dentitied that the issue was related to a mismatch glue (Ecobpnd F112) on the sensor, decreasing
had <100V breakdowns arising from sensors in the coefficients of thermal expansion (CTE) of the CTE mismatch.
fracturing when staves cycled to cold materials
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. Stress simulations predicted up to a factor of 10
reduction In stress

Interposed Modules Interposed Modules on Local Supports Going Forward
’ First trials of interposed Hybrids and * Evaluated cracking problem by building loaded ) Interposers now fully adopted for production of
Powerboards made in institutes [ 3] objects (interposed modules mounted onto modules
staves) and testing at progressively lower

temperatures . The last technical review (Production Readiness
Review) passed in Sep 2025

Relevant temperatures Useful testing temperatures
when installed for evaluating headroom
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_ =N N, 20 O 45C -85 700 . The taskforce studies showed no detrimental
(a) Prepare interposers (b) Deposit Kapton on SE-4445 (c) Roll for full coverage i coldest Tl T ofCO2 Cotdesttomp effect Of lnterposers on meChanlcal or thermal
ooy s {oasogi i roperties of the modules, pre and post
ter::eratl?re failure mgde) chamber P p . . b p p
. . . irradiation.
. Design verification program took place for
potential changes in mechanical properties with Strio Barrel modul dload; :
. . . [ ]
temperature & irradiation . . . trip barrel modules and loading now in
. Six barrel staves were built in the UK/China and production!
1400 - i — Uninadated US with interposer modules
Module with stress-relieving layer . .
1200 —— Afer 35 Mrod (gamma) . Endcap review to follow in Late
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Tested cold (-50C) before/after
gamma irradiation to 35 Mrad
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LT . Interposing processes now fully developed by

industrial partners

A barrel support structure loaded with modules built with the stress-relieving layer.

. Additional Quality Control procedures . All barrel module sites (US, UK, China) now

established (interposer thickness, shear tests), as , , assembling and testing Production barrel
: : : : . Zero interposer modules showed signs of dul
well as modified metrology & visual inspection . . modules
cracking at operational temperature of -35C
. . . As of Nov, 460 modules have been assembled,
) All staves taken to -70C with no signs of any with an additional 308 mounted on to staves
e | cracking apart from one module that cracked on with no cracking

the 4th cycle at -70C (1 out of 154 modules)
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