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ITS Upgrade Design Objectives
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ITS Upgrade requirements
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Building blocks

MAPS Pixel (30x30pum’)

CMOS Pixel Sensor using TowerJazz 0.18um CMOS Imaging Process ALP_IDE Chip:
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o ITS Upgrade Overview:
12.5 Gigapixels

~ 10 m? active surface

7 layers:

— | * 2 Outer Layers
* 2 Middle Layers

—|* 3 Inner Layers

192 staves: 90 (OL) 54 (ML), 48 (IL)

Layer # 6 5 4 3 2 1 0
n. of Chip 9408 8232 3360 2688 180 144 108
n.of Modules 672 588 240 192 20 16 12
n. of Staves 48 42 30 24 20 16 12



Module test set-up
Test software
(MATE package)

Communication Board
(MOSAIC Board)

Module under test
(FPC side)

Data cables

Power Cables
A

Flexible
Printed
Circuit



Outer Barrel modules Status

OB Modules Prototypes
So far a series of OB modules prototypes was built using pALPIDE Version 3 chips:
6 modules and 1 OB stave (with 2 modules)

These prototypes were used to define the building modules and stave procedure.

The pALPIDE chip contains a self-injection charge feature that allow to test the

read-out chain of every single pixel. This feature, handled by the MATE framework, is
used

* to check the inter-modules interconnections (wire bonding integrity)

* to map dead pixels

* to perform the full module readout rates characterization

Next steps:
Pre-series production is starting (~20 units) with final ALPIDE chips in Oct — Dec

2016
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Some prototype results:
global module status

Unconnected/Shorted chips



Some prototype results:
single chip details

Broken lines/ bad pixels map
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With this setup in ~30 minutes is possible to perform the full module
electrical characterization and the full map of bad pixels.




Conclusions

The ALICE ITS upgrade program require the mass production
of ~ 1700 Outer Barrel modules.

A procedure was defined in order to perform a fast functional
characterization of the produced modules.

This procedure will be implemented in the production of the
next final version of the modules.
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