ICHEP 2022 Bologna - Poster Session
Development and Evaluation of
Prototypes for the ATLAS ITk Pixel Detector

at the High-Luminosity
Large Hadron Collider

A new Inner Tracker for
the ATLAS detector

About the ITk: 57 T ATLPHYS-PUB

e Novel all-silicon tracker to
replace the ATLAS inner
detector for the HL-LHC (~2027)
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 5innermost layers will consist of pixel
detectors

e Need an intermediate step between
individual modules and a full detector
= local support prototypes
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Development of the necessary infrastructure, e.g. browser-
based GUI to control the full DAQ chain, interlock matrix,
detector control system, ...

T | | I | A A Built a realistic power and DAQ chain and read out modules
................... _ _ . . . . successfully

v( ! 1 ~40V

Upy: 30 MOhmslwhen off ITk Reference Potential: 0 V
@

. . 3.0V
— —

000 S000 S000 E000 000 000 0006
| | R3o | | R39 | | R39 | | R3o | | R39 [ | R3o | | R3o

€ lgp = 4.5 A . sensor || Regulator -FE Chip

~
o
o
(=)

e Readout ASICs (front-ends) are serial powered,
but the sensors will be connected in parallel to
a common bias voltage line
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e Some sensors will receive a small forward bias
due to the high-ohmic off mode of the HV power
supply, which leads to small currents between 2000
the sensor backside and the readout ASIC, 2000
esp. when sensors are irradiated
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e Studies show this feature does not lead to S
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Add. system test stands exist for general SP chain studies with pixel modules * Support structures currently being loaded with modules

Data acquisition (DAQ)

Diagnostics, control, feedback and safety Readout chain:

handled by a central (WinCC-based) system multi-module DAQ setup quad module with 4 breakout board
e front-ends (FE) patch panel K opto board

Detector control system (DCS)
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e Electrical signals at 1.28 Gbps
over 6m cables (currently 3m)

e Optical transmission at
10.24 Gbps

— successfully commissioned
Important tool for DAQ development
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e Input e.g. from on-detector ASICs (MOPS) that monitor
voltages and temperatures
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e Interlock system to ensure safety of prototypes and [Display Port and SMA instead of TwinAx cables] 0
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