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HGTD @ LIP

Tasks at LIP:

8.2 8.3
Electronics Luminosity, DAQ e Electronics Work Package:
B. Lund-Jensen and Control .
N. Seguin-Moreau Jonas Strandberg - ngh VOltage patCh panels
Mengging Wu — ALTIROC ASIC development
8.2.1 ° i i .
e == Luminosity, DAQ & Control:
Nikola Makovec Luminosity — DCS
— Interlocks
8.2.2 8.3.2
Peripheral Dcs * Infrastructure:
i<bash. o . O
Jie zno:r'»? e — Long HV cables
P — Plgta. ils . . .
8.2.3 Interlocks — Possibly: Mechanical design and production at LIP
HV System Helena Santos
Lei Fan
8.34
8.24 DAQ
LV System
Davide Caforio
Monitoring
Song-Ming Wang
8.2.3.2
HV Patch Panels
Ricardo Gongalo Timing calibration
and clock
Romain Madar === e . ~ s
Grounding . o »
and Shielding o | B2 ot o
B. Lund-Jensen o = - = - =
D:;i:":b :::m ““:" :::::A Groups are still very welcome to
T I gl join HGTD. Many regions of
e Oemioing activities with QTs open.
24.04.23

ATLAS Collaboration Week "Ready for Run 3” - 2022.6.21



Electronics and High-Voltage

HV patch panels (Anténio Caramelo):

* Responsible for producing HV patch
panels

* Routing and filtering High Voltage to
HGTD detector

* Preliminary layout done and prototype
tested

* Design being updated after review
Cables:

 Complicated situation: quotes > 2x
original price — cannot pay for this

PEB  HVpigtail TypellHVcable  HvPP Type Il HV cable

~100m

2
7.4
56-conductors

e Still interested in fabrication and
sharing part of price

 Also interested in Pigtails B
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Patch panels (Electronics WP: Frank Filthaut, Jie Zhang, Nathalie Seguin-Moreau): in-kind contribution

Task: 8.2.3.2 LIP team: Luis Lopes, Orlando Cunha, Anténio Caramelo (P.Assis e R.Goncalo orient.)
Timeline: Start End Months

Test prototype filter 20.03.23 03.05.23 1.5

Noise tests with power supplies 02.05.23 04.08.23 3.1

FDR 25.09.23 Provavelmente para julho

Tendering 26.10.23 07.12.23 14

Preproduction & test 20.12.23 01.02.24 14

System test 02.02.24 11.09.24 7.4

PRR 12.09.24

Production 03.12.24 27.08.25 8.9

Cables (Infrastructure WP - Sergei Malyukov): in-kind contribution

Task 8.5.6 LIP team: RG

Timeline: Start End Months
Selecting cables and connectors: 09.06.22 30.06.23 12.9
Purchasing cables: 29.09.22 28.07.23 10.1
Rad.tests 31.07.23 20.10.23 2.7
PDR+FDR: 04.12.23

Preproduction (cables+pigtails) 19.12.23 14.04.24 3.9
PRR 29.05.24

Delivery of raw cables 05.09.24 16.01.25 4.4
Fabrication of cables side A 17.02.25 23.07.25 5.2
Fabrication of cables side C 24.07.25 27.11.25 4.2
Fabrication of pigtails side A 30.05.24 21.08.24 2.8
Fabrication of pigtails side C 22.08.24 14.11.24 2.8
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WBS 8.2.3.2 (HV patch panels): Schedule
overview

2023 2024 2025 2026
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
High Voltage System
HV Patch Panel

I Production of prototype @
est-efprototype filter board

Evaluation of tests and improvement of filté

FDR review meeting

[l Review the design and u

board

pdate based on recommendations
3 Panel-
Il Tendering of patch panel and filter units and their components
Pre production and test
[l Preproduction of patch panel box
Il Preproduction of HV filters
I System test
Il Prepare documentation, review production readiness and update based on recommendations
@ PRR passed -HV Patch Panel-
I F'acing orders for patch panel components
Production, test and delivery
I Production of Patch boxes
I Froduction and tests of filter boards 0-50%
[l Shipment to CERN 0-50%
I Froduction and tests of filter boards 50-100%
[l Shipment to CERN 50-100%
@ 100% of Patch Panel produced and shipped

milestones
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ALTIROC ASIC

ALTIROC: (Rui Fernandez, Pedro Assis)

e ASIC under development for LGAD
readout

* Taking part in ASIC development tests
* TID: irradiating at -35°C — making tests

e M

+ HV_RING 2x2cm iIm
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Capacitors  Resistors Wire bonding
for HV
/ 0.2
Connector
Wire bonding ~_ [ - . .
Flex PCB Assembling with
insulating glue
Sensor " 0.00
000000000000 OO O 5umphonding

ALTIROC
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ALTIROC (Electronics WP: Frank Filthaut, Jie Zhang, Nathalie Seguin-Moreau): developemnt

Task: 8.2.1 LIP team: Rui Fernandez, P.Assis, Miguel Ferreira
Timeline: Start End Months

Altiroc3 characterisation: functioo  24.04.23 15.08.23 3.8
Irradiation tests (TID) 19.05.23 15.08.23 2.9
Measurements continuation 16.08.23 14.02.24 6.1
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DCS and Interlocks

* Detector Control System (Rui Fernandez, Filipe Martins):
— Contributing to DCS architecture definition
— Readout of DCS environment data through ELMB2 communication board

* Interlocks (Helena, Maria Cruz):

— Responsability for HGTD Interlocks — mostly will re-use ITk design
 Likely to produce an interlock module ourselves (HV-Present)

[ Beam Interface System

Detector Safety System
Main Interlock Crate | High Voltage Present Master
(MIC) il
Embgdded : s Local Interlock & Safety System crate
Monitoring (LISSY)
e b up to 16 LISSYs per side and sub-detector
(EMP) 7
OPC-UA
(4X16 e-links)
Sensors & |
Modules data || E-link Interlock decisions
= -
sensor To
s Interlocke Internet
Internet d devices

Ee i ]
24.04.23 |1_l| WINCC clientf$}) \g seniores 24/4/2024



Interlocks (Lumi, DAQ & Control WP: Jonas Strandberg, Mengging Wu): development & in-kind contribution

Task: 8.3.3 LIP team: Helena Santos, Maria Cruz (P.Assis e R.Goncalo orient.)
Timeline: Start End Months

Development of safety algorithm 15.02.23 12.05.23 2.9

Design of interlock FPGA module 15.05.23 21.08.23 33

Prototyping of critical component 18.03.24 26.07.24 43

Production & QA 18.11.24 27.04.26 17.5

DCS (Lumi, DAQ & Control WP: Jonas Strandberg, Mengqging Wu): development & in-kind contribution

Task: 8.3.2 LIP team: Rui Fernandez (com P.Assis, Miguel Ferreira), Filipe Martins
Timeline: Start End Months

ELMB2 box design 15.02.23 04.05.23 2.6

ELMB2 box prototype 05.05.23 04.07.23 2.0

ELMB2 box pre-production 05.07.23 08.11.23 4.2

FDR (DCS+Interlock) 19.02.24

PRR (DCS+Interlock) 22.08.24

Purchase of DCS servers & Switct 18.03.24 14.06.24 2.9

Production & QA 23.08.24 15.08.25 11.9
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Schedule for 8.3.2 DCS

2022
Q1 Q2 Q3 Q4 Q1

[l Humidity monitoring strategy
I O-sign of the HGTD sp
I O-sign of monitoring

2023 2024 2025 2026

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 m Q4 a1 Q2 Q3

ecific interface between DCS and FELIX
via the ELMB2s

of slow control commands and communication Exercising on demonstrator

I Tochnical specificatior]

'_ DCS setup for monitoring and control of the Demonstrator
Design and implementation of the DCS project

i esign o 2 box |
Prototype of ELMB2 box components

lommunication between DCS and FELIX

[l Installation of the drivers for the hardware
I Communication and configuration of HV PS
I Communication and configuration of LV PS
Il Design of the HGTD FSM
I Coding and deployment of the FSM
I Tests of communication/control of the LV, HV and ELMB2 with the FSM
[l Tests of communication/control with the HGTD Interiock System via FSM
I Design of HGTD graphical user interfaces
I Coding and deployment of GUI the DCS servers
I Functionality test of the HGTD DCS GUI
I, P roduction -0- 100%-
@ 100% DCS Production
DCS servers
I Order and Delivery of the DCS servers
I D<'ivery of network switch and patch cords
ELMB2 boards

Closely communicating with ITK

I Fre-production of ELMB2 box components
From the ATLAS central DCS: delivery of pre-production ELMB2 boards
I Communication and configuration of ELMB2 using ELMB2 box pre-production
I Froduction of ELMB2 boxes
I QA & QC for ELMB2 boxes

From the ATLAS central DCS: delivery of ELMBZ

24.04.23

End of DCS task
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Schedule for 8.3.3 Interlock and protection system

2022
Q1 Q2 Q3 Q4 a1

2023 2024 2025 2026

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Interiocks and protection

] Assessment of applicability of ITK Interlock degign for HGTD
Decision on using Itk Interlock System
I Conceptual design, using components|of ITK Interlock system
I D« clopment of arf HGTD Interlock system
I Frepardtion of PDR documentation for DCS and Interlock
Combined PDR meeting of DCS and Interlock
Il Reatting to comments from the panel
© bined PDR meeting of DCS and Interlock is passed
Development of safety algorithms
Design of Interlock FPGA module -adopting ITK design- I
Design of Monitoring FPGA module -adopting ITK design-
ﬁ Preparation of FDR documentation for DCS and Interiock
FDR Meeting for DCS and Interlock
[l Reacting to comments from the FDR
@ FDR for DCS and Interlock passed
Prototyping of critical components
I Frototyping of critical components -0-50-%
Il Prototyping of critical components -50-100-%
[l Preparation for the PRR documentation for DCS and Interlock
PRR meeting for DCS and Interick
[l Reacting to comments from the panel for the PRR
@ PRR for Interlock and DCS is passed
- Documentation and purchasing procedures
[l shipping and delivery of the purchased components

Actively working
together with ITK

Production and QA of Int
I - roduction of Interiock components for HGTD-A
Il QA of Interlock system on surface for HGTD-A
Interlock is ready for installation in ATLAS, HGTD-#
I - oduction of Interlock comg
Il QA of Interlock system ol
Interlock is ready for ins
End of Interlocks and pt
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Patch panels ALTIROC DCS Interlocks Cables & pigtails
Budget: 83k 16k 35k 64k pigtails + 34k HV cable fabrication + 160k raw HV cables

Peak expenditure 2024 2024 2024 2023

Apr.23 test prototype Development of algorithm Selecting cables & connectors
May.23 test w/ power supp.(CERN) Altiroc3 characterisation ELMB2 box prototype Design FPGA module

Jun.23 IIrradiation tests l

Jul.23 FDR ELMB2 box pre-production Cables purchased

Oct.23 tendering

Dec.23 preproduction

Feb.24 system test FDR
Mar.24 Purchase of servers & s Proototyping of critical items

May.24 PRR & Pigtail production
Sep.24 PRR PRR & Production

Dec.24 Production Production & QA

Feb.25
Jul.25

Preproduction

Cable fabrication
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MoU item PBS
Patch panels 8.2.3.2
DCS 332
DCS servers 8.3.2.1
Interlocks 833
Raw cables (short - 8.5.6.1.2
Connector 1 8.5.6.2.3
Connector 2 8.5.6.2.4

Cable fabrication 8.5.6.4.2
Raw cables (long) 8.5.6.1.9

Connector 1 8.5.6.2.17

Connector 2 8.5.6.2.18

Cable fabrication 8.5.6.4.9

HV pigtails 8.5.6.3.1
24.04.23

MoU item

Patch panels

DCS

DCS servers
Interlocks

Raw cables (short - proxin
Connector 1
Connector 2
Cable fabrication
Raw cables (long)
Connector 1
Connector 2
Cable fabrication
HV pigtails

CORE (KCHF) % of CORE

82.8
33
16.1
35
20
8.5
25.6
64
160
10.2
17
34
64
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100
100
100
100

o o

100
100
100
100
100

Contribution Obs.
82.8 Design and p Agreed with CERN
33.0 Contribution to purchase, development
16.1
35.0 Contribution to purchase, development
0.0 procurement cost from BoE
0.0 procurement cost from BoE
0.0 procurement cost from BoE
0.0 cost from BoE
160.0 procurement cost from BoE
10.2 procurement cost from BoE
17.0 procurement cost from BoE
34.0 cost from BoE
64.0
452.1
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