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Introduction
O The High Granularity Timing Detector!!{(HGTD) is proposed as a part of the ATLAS Phase-I [ HGTD Electronics
upgrade to mitigate the impact of pileup on object reconstruction by precisely measuring the 8032 front-end modules with 3.6 M channels

time of tracks.

* Each module consists of two Low Gain Avalanche Detectors (LGADs) bump-bonded to two

> Time resolution target 2 wheels, each 350 kg ATLAS LGAD Timing Integrated Read-Out Chips/?! (ALTIROC), used to measure the track
 35-70 ps/hit up to 4000 fb-!, 30-50 ps/track

» Luminosity measurement
* Goal for HL-LHC: 1% luminosity uncertainty

timing and beam luminosity.
» A flexible PCB (flex tail) is used to connect
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10.24Gbps upstream

Timing Optical link
IpGBT

ALTIROC
ALTIROC I3 EET

. Sensor

—\S|C } Module

10.24Gbps upstream

+XH LA

» Detector position — Electronics Boards (PEB) _r —— |2 s66bps downstream
* Two end-~caps located at + 3.5m from [Pin Z »The connections between on-detector and = S
» il chipse 1 e < 1R < 100 e off-detector electronics are performed via bPol 12V
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 Pseudo rapidity coverage: 2.4 <|n| <4.0 »The optical fibers provide shared data

e Radial extension: 12 cm <R <64 cm
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Basic functions of PEB HY Vo NTe Testing with Demonstrator at CERN
O PEB acts as a bridge between the front-end modules e —— : ‘GND [0 Demonstrator
and the off-detector electronics. — ] » A system with full chain from front-end module to DAQ server
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»:Thermal cycle: -40°C ~ 70°C
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. - . Flgure 12. Charge scan comparison between demonstrator and single module test bench
Figure 7. Reliability testing for PEB 1F (left) Threshold of 225 pixels; (middle) Charge S-curve; (right) Noise level obtained from S-curve fitting

Conclusion and outlook

We present the test results of PEB 1F, including single board test, full system test and also some comparison test with the| [1] ATLAS Collaboration, Technical Design Report: A High-Granularity
Timing Detector for the ATLAS Phase-II Upgrade, ATLAS-TDR-031.

[2] R. C. Mohr et al., ALTIROC2, a readout ASIC for the High Granularity
Timing Detector in ATLAS, presented at TWEPP 2019.

[3] FADA project, atlas-hgtd / Electronics / FADA - GitLab (cern.ch)

single module test bench. These test results indicates that the designed and produced PEB 1F satisfy specifications.

Through the comparison test results, it shows that the PEB does not introduce additional noise significantly. The noise

scanning test at different temperature reveals that the lower the temperature, the lower the noise level. All these test

results provide valuable experience for later PEB design and also for other systems.
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