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*Recall of milestones and deliverables.
*Update on test beam preparation
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Recall and Related

es and Deliverables

Task 6.3. Validation of common 3D and LGAD sensor productions

e Characterisation of the 3D sensors in terms of timing, radiation hardness, efficiency and
uniformity via measurements in the laboratory and beam tests

e Characterisation of small pitch LGAD and inverse LGAD sensors (iLGADs) from the

common production in terms of timing and efficiency via measurements in the laboratory
and beam tests

e Feedback to the foundries for further process optimisation of 3D and LGAD sensors

MS&D# Due date
(in months)

Preliminary characterisation of 3D and LGAD
prototypes.

Final draft
under review

D6.2 Final validation of timing performance of common 46
productions
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MILESTONE REPORT

PRELIMINARY CHARACTERISATION OF 3D
AND LGAD PROTOTYPES. TEST SET-UP
READY IN THE LABORATORIES

MILESTONE: MS23

Document identifier: AlIDAInnova-MS23
Due date of milestone: End of Month 23 (Mars 2023)
Report release date: dd/10/2023

WP6: [Hybrid pixels sensors for 4D Tracking and

Work package: Interconnection Technologies]

Lead beneficiary: [Short name of participant e.g. OEAW]

Document status: Draft

RD50, TREDI,PIXEL,IWORD,.... conferences but
were coming from the AIDAINNOVA groups.

Executive summary

Novel 3D sensors and LGADs of various types were characterized at the paviners in the praject. As
a dedicated AIDAINNOVA sensor production within WPG was not completed yet, sensors of similar
design firom other productions were tested,

The results show a good progress in the divection of achieving LGAD desion with efficient inter-pad
region thus allowing operation af small pitch LGAD pixel detectors. Several designs were produced
and tested, most intensively RSD-DC LGADs, RSD-AC-LGADs, TI-LGAD and ILGADs. Radiation
havdnass of LGAD detactors has also been significantly improved with introduction of carbon in gain
layer.

Timing performance of both ITrench-3D and ColumniD sensors was studied with prototypes
produced bv TimeSpat and RD3I0 collaborations. Both designs have demonstrated excellent
radiations havdness at equivalent fluences in excess of 1018 em™2 showing no degradation of timing
perfarmance.

The readiness of testing setups in the labs have been demonstrated. At the same time preparations
Jor AIDAINNOVA WPG test beam activities have started.
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Details For Activity "AIDAINNOVA_WP6"

Short Name AIDAINNOVA_WP6

Name Hybrid sensors for 4D tracking
Status Accepted

Responsible committee LHC Experiments Committee (LHCC)
Envisaged activity end date @ 2023

18/5 - 2/6 (immediately after ATLAS- HGTD for using the telescope or before CMS-ETL) 27/7 - 10/8 (immediately after ATLAS-HGTD for using the telescope

Details for the t t dats
etails for the target date @ or before CMS-ETL) 15/9 - 28/9 (immediately after HGTD for using the telescope or before CMS-ETL)

Runs
: . . Duration
Id Name Status Location Periode Begin Date days] End Date Role
ays
129 AlDAInnova_4D Scheduled SPSINA] / H6 / PPE156 / h (AIDA) Protons 2023 2023-06-14 14.0 2023-06-28 Coordinator
175 AlDAInnova_4D Scheduled SPS[NA] / H6 / PPE156 / h (AIDA) Protons 2023 2023-08-30 7.0 2023-09-06 Coordinator
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E-group: AIDAinnova-WP6-Test-beam-Preparation (Static)

Bettings || owner, Admin & Privileges || Members || Email Addresses || Email Properties || Blacklist || Audit Information

Name:
emalaliases: w4 L : :
[ ma . WP6 Hybrid pixels sensors for 4D Tracking and Interconnection

Home » Projects » AIDAinnova = WP6 Hybrid pixels sensors for 4D

Topic: | —-Optionally, categorize this e-group under a specific topic— v | New Topic:
Usage: | Security/Mailing v | Technologies
Description: ‘A.lDAlnnova—WPvTast—beam—Praparatmn |
Status: | Active v | Status Since: 2023-03-31
E:{’;r_atb" 2024-03-31 | Remove | prolong until (dd-mm-yyyy):| |[Prolong|

May 2023
Comments: )

05 May AIDAlnnova WP6 Test beam preparation #3
Y
April 2023

Syncstate:  SYnchronised with Active Directory (last sync: 2023-04-20 11:19:00)
¢4 - Please note that the synchronisation from Active Directory to Exchange Online or the Application Portal might take 3 bit longer.
21 Apr - AIDAINnova WP6 Test beam preparation #2 ([

Self-Subscription Policy:

) Closed
® Open [J with owner/admin approval March 2023
With dmi |
OJcert{users W) GUIED o 31 Mar  AIDAInnova WP6 Test beam preparation
O Other e-group Members
[ o ) with owner/admin approval [ Add | 17 Mar - AIDAINnova WP6 Meeting
Membership visibility in e-groups: & Open () CERN Users 16 Mar Discussion on interconnections
O e-group Members (O e-group Owner/Admins
The e-group memberships will be shared with other applications that may not provide There are 7 events in the past. Show

the same level of confidentiality

https://tinyurl.com/yfydfdfw https://indico.cern.ch/category/13504/
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Al beam preparation list

INNOVa

DEVICES:

*TI-LGADs from UZH - more than 60 devices (small pad devices - compatible with CAEN was checked by UZH)

*AC LGADs from CNM - all large pad devices (CAEN digitizer)
*[GADs from CNM/FBK - (CMS/ATLAS design - compatible with CAEN digitizer)

MECHANICS - Need to check the kind of sensor carrier PCB holder suitable for the cooling box. Cold box has 8 slots with positioners (holders
are for UCSC boards), but should be possible to mount UZH boards as well (need to do a suitable holder)

DAQ - the default plan is to use CAEN DRS based digitizer that will allow more readout channels

* Confirmed the readiness of the producer for EUDAQv2. Futher integration testing is needed to complete the debuging of the code.

* 32 channel version (2x16) should be no problem if 16 ch. works.
* Oscilloscopes would be the back-up and used for the sensors where 5GS/s turns out not to be enough (small capacitance, fast collection

e.g. small cell 3D devices). Two 4 Ch - are needed to readout 6 channels - each should have their own time reference.

*TRIGGER - The CAEN digitizer should issue a trigger veto while the digitization/transfer of the date is completed. It seems that this
can be internally handled by the CAEN digitizer.

*COOLING - cold box which is currently in CERN lab, chiller allows operation at -20C
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*THANK YOU !
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(in-progress) testing

Green — available; red — not available;
See back up slides for more details
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y Recall and Related

ones and Deliverables (2)

Connections of WP 6.3 with other WP:

... DMAPS and Hybrid sensors developed in WP5 and WP6 will be integrated
in telescope planes in WP 3(Test beam and DAQ infrastructure)

Support the evaluation of newly developed sensors (Low-Gain Avalanche
Detectors (LGAD) and High-Voltage CMOS (HVCMOS) devices) developed in
WP5 and WP6 in WP4: Upgrade of Irradiation and Characterisation Facilities

Connections with RD50 projects on 3D, AC-LGAD
and ILGADs.
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