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1. Physics motivation

« The innermast layers of the ALICE Inner Tracking System [ITS2] will be replaced

with a new tracker during LHC Long Shutdown 3 (2026-202E), the ITS3 [1].

« This wpzrade will further improve tracking efficiency and pointing resolution

expecially for low momentum particles, thus allowing to improve the precsion of
measurements in the heavy-flavour sector and to bring another sat of

fundamental obsarvables into reach [2].
E.g. these measurements will be allowed:
- B2 and A at low transverse momenta

Mon-prompt D) and =} decays in heavy-ion collisions
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The T53 will b2 realized using the h'l-!LPStEm“nl-ng:g.'

Read-out logic and s=nsitive volume in the
same silicon crystal
Complete in-pixel CAMOS Circuitry
Ultra-thin silicon O{<50 pam)
The Tower Partners Semiconductor Co. [3] 65 nm

CMOS imaging process for MAPS was chosen for
the ALICE ITS3. Key advantazes:

Hizh radiation hardness
Low povarer consumption
5 um 2D spatial resolution
Large wafers (@ 300 mm)

resulting large-area chip.
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" 4 MAPS pixels

Stitching will be used: repeated identcal but functionally iIndependent units, with
in-silicon interconnections and penpheral structures along the outer edges of the
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3. Detector layout

=1

o

T T Bl i e
=

3 truly cylndrical seff-supporting layers

Each layer made by 2 flexible MAPS sensors which: 108

hawve a large-area O(10=26 cm?)
are ultra-thin (<50 pm)|

Ultra-light carbon foam structure keeps in postion
the sensors
Innermaost layer at 19 mm from the interaction point
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Unprecedentedly low material budget of 0.07% X_/layer

1 4. Sensor qualification
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Characterzation of the small-scale prototypes realized in the 85 nm technology.

First production: Multiple Layer Reticle 1 - MLR1

Performance and production yeld evaluation of the large-area MOnolthic
Stitched Sensor (MOSS). First production (2023): Enginesrnng Run 1 — ERL

Qualfication of the ITS3 final sensor

A wide campaign of test i onzoing to qualfy both small-scale and large-area
prototypes [4, 5).
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Laboratory measurements:
= Defnition of the e
operating conditions  |;,.. "~ =

= Response to X-rays:
“Fea source and

fluorescence photons

In-Beam measuremeants “
tD assess:

B el - —

=  Detection efficiency
« Spatial resolution
Banding tests (6]
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Cylindrical
structural

shell Sy

Ar cooling avoids introducing
structures in the active region

— keeps the material budzet low
Thase re-:plrernen'rs rmiust be satisfied:

The electrical interconmections

are an both sides:
FPC for power on the C-side

FPC for power, data and

control on the A-side
Data transmission up to 10 Gb/s

Temperature gradient in
the matrix region <5°C Simuloted temperature gradient
Sensor power density < 40 mW/cme® . C-cide schematic view of @

haif-iayer

6. Conclusions and outlook
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» Sensor gualmication on track:
« Demonstrated operability of bent MAPS
= ‘alidated &5 nmn CMOS procass
= Stitching qualification is ongsing
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» IT53 will be mstalled during LS3 to be ready for LHC Run 4 (2029-2032)

*  Air cooling system and servicas design is completed, prototyping is ongoing
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