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Updated overview on usage of space by Pixels in SR1 @
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EC reception test area

Area:6mx3mx2.5m

Transport box + 1 electrical rack + 1
cooling rack

Same area for sequential test of each
endcap

Opening of transport box requires 13 m
long area temporarily

Area for staging

1 cooling loop equivalent to 1 PP1 CFT in
reception test area

Equipment first used in integration sites
outside of SR1

Shipped with ECs, then one set installed
in reception test area, second directly in
OS integration area

Test enclosure

4360,00

Transport Frame

/ \.ﬂ
2000, 00

IPT, IST (F)
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Electrical services for ITk Pixel in surface testing

 Electrical services chain: e WV PSU
@? 1 crate — 10 channels
NP

——

| lor2Type3ny |

‘ 1 Typez Power
LiH!p_airs: 1 safety loop each |

2,3 or 4 5P chains

PP2 Box

{2, 3 or 4 SP chains)

HV PSU

1 crate — 6 modules

X sensors

—\

[Type-2 OEQ—EPS \ from setup
l 2 CAN Interfaces = PP3 — MOPS-HUB

1 Crate - 64 CAN interfaces

Data Cable

Optobox
8 opto-boards

Feedthrough

VPP3/VCAN PSU

1 crate - 60 channels

Vopto PSU

1 crate — 10 modules

}\ Shuffling M FELIX readout

« In SR1 On setups in clean room In racks in next to setups In racks in rack room
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Preparatory tasks for EC Reception test in area C1 @

Before arrival of EC test equipment

« Cooling racks and dry-air, monophase supply to commission from outlets up to connection to detector
manifold

« Cooling pipes from cooling rack to manifold to design and produce, install and commission

« Monophase cooling pipes from wall outlets to optopanels to design, purchase and Instal and
commission

« Installation of cable trays, etc. as needed
* Preparation of mapping, should be same like in integration testing in Frascati and Liverpool

After arrival of EC electrical test equipment

» Installation of PP2, PP3, optopanels, shuffle boxes, type-2 cables, power supplies, FELIX PCs,
Interlock, DCS PC, environmental cables and readout. Type-3 cables, trunk fibres are installed well
beforehand in SR1

» Deployment of new DSS Server matrix and verification. Commissioning of PP2, PP3, optopanels,
shuffle boxes, type-2 cables, power supplies, FELIX PCs, Interlock, DCS PC, environmental cables
and readout.
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Routing of cables from below false floor to racks in SR1 clean room @

= - -
41: . =] 1
H 6 racks to place PP2 and PP3
3 n - units:
| N 1L 2 for Inner System (A-/C-side)
\ <2 2 for Endcaps (A-/C-side)
= 2 for Outer Barrel (A-/C-side)
‘ i J to mount PP2, PP3, PLC, ...
i
|‘ | S integration | F=——= 1 Pesl R NS
}{ M | =\ OB and OS iritegration
J i | EC reception | \a RIS S T e
L ’ e Y
< S IR ' 1 ;
| 'T\“_‘% e = \ :r" 3 HY
Tt Type-3 LV ype- : -
- Oz coolng Pipes = Type-3 vopto  Type-4VPP3 cF:;bbrlist::; t:tdcleniling
below false floor Type-4 VCan Type-3 Ti-lock &

« Type-3, type-4 cables, trunk fibres are installed well before in SR1

View towards racks from Pixel area
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Routing of cables in SR1 clean room

Pixel services cable tray.

_T Strip End-cap on 1‘,— ”
o the Superframeis ¥l

the main limitation d
I / for the cable tray |\l
3 position

¥ = 7 Lable tray 400 x 105 mm, [ =197 m

« Cable trays and cables inside clean room will be moved and re-installed when Pixel is inserted in Itk

» Installation and later re-routing of type-2 cables, type-3 Vopto and fibres required

» Racks and other type-3 and type-4 cables won’t be moved.

« To design, purchase and install cable tray from rack to EC reception setup. OB will prepare the cable trays to
Outer System Test setup
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Rack usage in SR1 rack room )

» 4 racks in rack room for EC equipment. Rails were purchased. Installation of equipment when EC equipment

will have arrived.
» Network and powering in each rack prepared by beforehand like for Outer Barrel racks

4Y.02-12  4Y.03-12 ‘ 4Y.04-12  4Y.05-12 4Y.06-12  4Y.07-12 4Y.08-12  4Y.09-12  4Y.10-12  4Y.11-12

Q12024 W Q42025 | Q42025 | Q42025 | Q42025 M Q12024 | Q12024 | Q12024 | Q12024 | Q12024
Empty
Racks

assigned to

ITk

SR1 Building Documentation:
@0 403D MO0 610510 4106I0 MO0 | MO0 AVONID AVADI) EDMS 2686552

DCS/DSS rack

- ir;sot:;Ied Option 2 - cooling an d E D M S

dissipation into room

insufficient for racks — LV
PSUs into cooled front row 2 9 5 9 4 1 3

Available
After Run 3

4Y.02-06  4Y.03-06 4Y.04-06  4Y.05-06 4Y.06-06  4Y.07-06 4Y.08-06  4Y.09-06

4Y.07-04 1Y.08-04 4Y.09-04

Q12024 (N12024 [ Q12024 | Bn42023 | Q42023 | Q22025
1 N [] I

‘Water cooled racks (9x) |
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https://edms.cern.ch/document/2686552
https://edms.cern.ch/document/2959413/1

CO, Cooling rack and piping
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Piping required to connect from cooling rack to EC for reception test and then also when in Outer System

In OS testing: EC-C uses the reception rack, EC-A will have to be connected to cooling rack next to Outer
System setup
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Movement and staging of Endcaps @

Situation when all
IS, EC and OB
parts are in SR1
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Movement and staging of Endcaps @
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Reception test @

« CO, cooling and electrical test equipment available to test 12% of each Endcap and in same steps as
during integration in assembly sites
« Test to check that nothing got damaged during transport or handling

» Detalls to be fully defined
« Same test like completed endcap: connectivity, warm and sealed or shorter test of functionality with

ping test only?
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Comments on space in SR1 @

* Allowed loads on floor
 See https://edms.cern.ch/document/2818071/
« loads 10x10 cm?: 350kg, distributed 2t/m?

» Size of door into clean room: components should be below 2.84 m wide. Dimensions are 147cm X
300cm per door, so the full opening would be 294cm x 300cm.

« SR1 foreseen to become status “clean” and will be prepared for start of Strip integration this March
A new SRI1 training online course is in preparation
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https://edms.cern.ch/document/2818071/1

Off-detector cables and equipment for testing

Orders for most flavours of off-detector cables placed.
Overview of number of parts can be found on EDMS 2685862

First ones will arrive in February/March, bulk of type-3 cables in Summer - Reception test to be
conducted by Pixel integration team with help of Off-detector team. Person power at CERN required
for 2-3 months! Afterwards, shipment of components to sites and SR1.

Opto-panels for surface testing: Next discussion with Opto-team foreseen (February). Requires more
mature trolley designs.

Frascati team ordered prototypes for twinax extensions. Expected to become available for validation
in February.

EC reception in SR1
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https://edms.cern.ch/document/2685862

Equipment for electrical surface testing @

Connectivity table for surface testing includes quantities of required equipment for testing EDMS 2685862.
The equipment will allow for testing of 12.5% of ITk Pixel in one step. The cost sharing was agreed and
purchasing of components started.

« Availability of power supplies depending on units via market survey/tender. Moreover, PP3 crates in
development phase. Both components being followed-up to have enough of them available and
commissioned for the start of integration.

 Equipment (PP2, type-2, type-3) and readout for environmental sensors prepared by DCS team.

List of general equipment for SR1 was collected. Purchasing (Lotl, Lot2, Lot3 and Lot4) started after
reviews EDMS 2655682.

Several documents are on EDMS related to testing of ITk Pixel during integration: EDMS ATL-0000010753

. Create new document . Aftach document Detach Export to Excel Request acces:
O o#. d Title Files !
]| 10 AT2-IP-AN-0002 v Requirements and specifications for ITk Pixel Integration in SR m g |

]| 20 AT2-IP-MC-0002 v Equipment for testing during Pixel Integration - Overview spreadsheet and cost sharing T

[ 3o AT2-IP-ER-0014 v Rackpopulation in SR1 for ITk Pixel integration w4 |
]| 40 ATZ2-IP-EY-0005 v. ITk Pixel Interlock Strategy for integration-Addendum ITk Interlock Strategy document G |
[[] 50  ATZ2-IP-IN-000Z v. Itk pixel cables for surface testing @3 |
[ &0 ATZ2-IP-AN-0005 v Coolingrack positions in SR w1
[C] 70  AT2-IP-IN-0003 v." Routing of ITk pixel cables for surface testing in SR1/B2175 w2 |
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https://edms.cern.ch/document/2685862
https://edms.cern.ch/document/2655682
https://edms.cern.ch/ui/#!master/navigator/project?P:1434959762:1434959762:subDocs

PP2 in racks @

« Rack size in CAD modell: 900 mm T, 600 mm W, height

Power unit (half

52U TBC
depth)

« Racks have with either 4, 7 or 9 PP2 crates. ‘! l|| ||l !
Proposal: PP2 placement will be at the bottom of the rack,
above the type-3/4 cable trays. This means the PP2 crate ! ||!
is facing with connectors downward and upward. el 2 el e e

Height: 10U sfiizzz . mme

Pulse generator
* Other items in the racks are: Not to scale
« PP3 MOPShub (up to 2) 10U . The depth is 400 Only two rows (up to 9
mm. The MOPS-HUB crate houses 2 blocks, each PP2s in one rack)

block has one power cable (2 pairs), which
connects to the back. All other cables connect
from the front.

« PLC Siematic 10U

e power unit on top 4U

« plate for pulse generator lab instrument and
ethernet routed 3U

« PP2 for environmental sensors, size unclear
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