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Material shipment between production sites and to the integration sites
is a global logistics challenge. In addition shipments to and from suppliers

need to be also taken into consideration.
Slide: Monika Wielers (RAL)
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ATLAS ITk Logistics at CERN

The ITk logistics team at CERN was presented in 2022

Operation of CERN as hub for shipping components to and
from production and integration sites and vendors

Closely working with the CERN logistics team (SCE)

ATLAS ITk Logistics team processes requests and handles
shipments from Institutes and suppliers via CERN to the
different sites as well as vendors and vice versa

* Dual Use material must be shipped via CERN

* Shipping request are submitted to CERN Logistics (SCE)

The ITk CERN logistics team collects all required details for
products to be shipped taking into account specific
requirements (depending on the final destinations: e.g. Export
Licences)

The ITk CERN logistics team is a critical part of the part flow in
ITk, ensuring timely delivery for many different parts with
varying requirements (see examples).

HEP 2026 - 10.07.2026 4



For newcomers to ITk:
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Shipment in production database

All shipments with registered components (including all via the ITk CERN logistics team) are registered in the
production database:

Basic Information @

Shipment name ITkSS_Vancouver_5_R4_26.02.2020
Sender TiI CERN CERN

Recipient EZ TRIUMF TRIUMF

Type Inter-continental (between continents)
Tracking number 3361282643

Shipping service DHL

Status v Delivered

Created by & g0t tiyssherko

Sent 04/08/202011:20 B tgor tyoshario
Received 04/08/202023:29 B tuse poley

Id 5f28170d42006e000ae2fcb9

} w yboard ahortcids | Map dota 2026 Googhe INEGH * Terms
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ATLAS ITk Logistics at CERN - Documentation

Training material regarding Logistics: https://cern.ch/itklogis/GENERAL/TRAINING
Twiki page for ITk Logistics: https://twiki.cern.ch/twiki/bin/view/Atlas/ITKLogisticsAtCERN

Examples of interesting information in this Twiki:

How to request shipments, and the needed information:
https://twiki.cern.ch/twiki/bin/view/Atlas/ITKLogisticsAtCERN

List of 6 pieces of information ITk Logistics team needs about each item:
https://twiki.cern.ch/twiki/bin/view/Atlas/ITKLogisticsAtCERN#Details about each item

List of 5 pieces of information ITk Logistics team needs for any new
destinations:https://twiki.cern.ch/twiki/bin/view/Atlas/ITKLogisticsSAtCERN#Details of destination

Few interesting links for ITk Logistics

iv.

V.

Vi.

Generic email address : 1Tk Logistics Team at CERN <itk.logistics@cern.ch

Dashboards and documentation CERN Box @ user/itklogis -EDH distribution lists (each time there is an EDH Shipping request)
ATLAS Upgrade ITK Pixel SHIP Pool <atlas-upgrade-itk-pixel-ship@cern.ch>

Atlas Upgrade ITK Strips SHIP Pool <atlas-upgrade-itk-strips-ship@cern.ch>

“atlas-upgrade-itk-cm-ship (ITK common mechanics persons for logistics traffic)" <atlas-upgrade-itk-cm-ship@cern.ch>

"atlas-upgrade-itk-ce-ship (ITK common electronics persons for logistics traffic)" <atlas-upgrade-itk-ce-ship@cern.ch>
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Pixels and Strips Dashboards: tools for organizing upcoming shipments

ﬁ ITk_Pixels_Shipping_Dashbeard.xlsx
B3 PIXEL

CERNBox

@l [Tk Pixels_Shipping_Dashbeard 2% ~ £ Search for tools, help, and more (A @ Spyridon Kompogiannis
File Home Insert Share Pageleyout Formulas Data Review View Help Draw 3 Comments || 2 Viewing
O Copy Sort & Find &
Filter Select
Clipboard Editing v
Chile v
A B c D E F 6 H J K
. ITk Pixels - Shipments to do T ColorCodeforCountries UK Chile Germany
2 List of upcoming shipments - higher rows are higher priority or arriving sooner ey CERN Lty
3 Once a shipment is made, please move it below to the "Needs database shipment” or "Complete” sections USA France Japan
4 When 1o ship Who (to be filled by log C type From To Purpose Producin mgmt __ Nexi siep needed Delivery Where to find more details / who to ask PDB shipment
5 Temp. Storage Waters 300mm (1 T OUP) Balch NCUPA4.00_25 walers Glasgow ooc Temporary Storage there are b batch of lot at DSF
6§ Temp. Storage wafers 300mm (1 FOUP) Batch NCVG69.00 25 waters Giasgow Sooc Temporary Stors Shpment
7 Temp_ Storage Grade 3 Flexes Chile recycling bin
s Temp. Storage 9 box HALT MOON HAMAMATSU o Temporary Storage there are 5 batch of lot at DSF
3 01/09/2025 ca. 50 power supplies fo integration sites GERN Liverpaal integration QC 'ah'fe“"g Iand notready yet June 25) Susanne Kuehn
shipment
o 01/09/2025 ca. 50 power supplies to integration sites CERN Frascati integration QC Iahlzzling Iand E———— Susanne Kuehn
- shipmen
- 01109/2025 ca. 50 power supplies to integration sites CERN SLAC integration QC ::id(':g::g G [ A ———— Susanne Kuehn
12 06/05/2026 30 populated flexes Tecnomect Norbit N7 Norbit Chile Split/Forward _ Spit to 80 x 3shipments for Chile please
061052026 80 populated flexes Tecnomec+Norbit N7 + pogopins Norbit Chile SplitForward
. CERNBox ﬁ ITk_Strips_Shipping_Dashboard.x| [P 06/05/2026 80 populated flexes Tecnomec+Norbit N7 Norbit Chile Split/Forward
& B sTRIPS 15 06/05/2026 160 populated flexes Tecnomec+Norbit N7 + pogo pins Norbit Lecce SplitForward
16 610512026 1 L4-pipes Genoa Can be Merged
ITicStrips_ Shipping_Dashboard 3~ 17 0610512026 Three pixel OEC tapes (wih MOPS chip ontwo of them ) CERN Manchester via RAL Forward
SR - ‘ 18 T8/05/2026 Evia TOHPK bare modules Balch 6 VPX54536- W11, VPX54536 W15 HAMAMAISU  Milano SpIUF orward hitlps /Tuuapp plusdu nevucl kpd-mainq01/dch 3164 1113048258 1baTe/bbe3d41 3cidelivery RequesiD
19 18/05/2026 Elvia 11 HPK bare modules Batch 6: VPX54536-W16, VPX54536-W17 ~ HAMAMATSU  Genoa Split/Forward 4u net/uckitkpd-maing01/dcb3f6d 113048258 1bateTbbe3d413c/deliveryRequestDd
Home Insert Share Page layout Formulas Data Rey oy 18/05/2026 Elvia 10 HPK bare modules Batch 6: VPX54536-W29, VPX54536-W40  HAMAMATSU  Oxford (via RAL) SplitForward Au netluckitkpd-maing01/deb3f6d 1113048258 1bale7bbe34413c/deliveryRequestDs
5 18/05/2026 Elvia 14 HPK bare modules Batch 6 VPX54276-W34 VPX54276 W35 HAMAMATSU  Liverpool via RAL SplitForward
28 VPX54276-W41 4u net/uckitkpd-maing01/deb3f6d 113048258 1bateTbbe34413c/deliveryRequestD
» 18/05/2026 Elvia 12 HPK bare modules Batch 6 VPX54276-W30 VPX54276\W32  HAMAMATSU  Glasgow via RAL SplitForward Ky i ch3f6d11130482581bale7bbe34413
O copy 23 20/05/2026 86 Flexes = 16 Grade 2 + 70 Rejected Chile [CERN SplitForward
24 20/05/2026 68 Flexes = 40 Grade 1 +28 Grade 2 Chile LPNHE SplitForward
Je— 25 2000512026 136 Flexes = 80 Grade 1 + 56 Grade 2 Chile lLICLab Split/Forward
26 JaniApr 70 power supplies STAC SpUF orward
27 JaniApr 10 power supplies Frascati SplitForward
28 JaniApr 10 power supplies Liverpool SplitForward
A c 29 TaniApr Tenvironmental crate STAC SpiiuF orward
) . 30 Jan/Apr 1 envirenmental crate Frascati SplitForward
1|ITk Strips - Sh{pmer_\ts todo . 31 Janifpr 1 environmental crate Liverpool SplivForward o
2 List of upcoming shipments - higher rows are highy - Tan/Apr TFex PC Frascal SpiuForward ®
3 Once a shipment is made, please move it below to the "Needs datab 33 Jan/Apr 2Felix PC Liverpool Spli/Forward
_ When to ship Component type 34
35
5 Week of 18 May Module and tabbed sensor from IFIC 36
¢ Week of 18 May Glue samples from RAL v uis, cansan [ —— win
7 Week of 18 May 5 LS modules TRIUWF _Adelaide ac N/A
5 Week of 18 May Hybrids from Montreal to various EU sites. CERN __various (1o expand) _ Buid modules Prod#085
5 Week of 18 May ABCStar and HCCStar gelpacks + 1 AMAC gelpack  CERN _ RAL Build hybrids Prod#082
10 Week of 18 May Atleast 3000 AMACStars CERN __Freiburg Prod#090 _ Needed latest within 4 weeks
Week of 16 May Retum of 7 emply Pelican cases CERN __ Toronto N/A
Week of 16/25 May _Loctite UV glue CERN _ Uppsala Build hybrids NIA
5 Week of 16/25 May 22 LS modules from LBL CERN __ RAL Loading N/A
4 Week of 25 May ABCStar, HCCStar and AMAC gelpacks GERN __ Penn for US Build hybrids Prod#082
Week of 25 May Return of 2 empty Pelican cases CERN __LBL Modules NIA
Tate May Barrel hybrids (X) from Graphic CERN __Liverpool via RAL __ Receplion + SMD N/A Wil combine 2 deliveries to GERN into one shipment to Liverpool
< Early to mid June __Next serles of SE4445 shi (0JJ o expand) __ CERN __various (to expand) N/A U d d d . I . d . b . k I
0 When Pepe asks ___PP0 Cable {Glenair MRM19639) CERN _ DESY AH Integration NIA Need i fons from Pepe, please p a t e a I y, reV I e We I n I We e y
1 When Pepe asks ___PP0 Cable (Glenair MRM19639) CERN _ NIKHEF Integration NIA Need i ons from Pepe, please
When Pepe asks ___ Services: 3 pallets of for PP3andPP4__ CERN _ MTU (lreland) Build PP3 and PP4 NIA . .
When Pepe asks __PP0 PCB connediors CERN __DESY HH (Peter G) _Build EoS NIA Faarfrom Pepe, when They are feady m e et I n g S W I t h I T k p a rt f I O W m a n a g e rS a n d
May Empty frames from Toronto CERN Freiburg Build modules N/A Check: probably we did this already Michael
. . .
logistics team —> forecasting and
Week of 11 May. DAQ EoS Adaptor board CERN __ UVic DAG work NIA
Week of 4 May WModules from RAL for recovery CERN __5CIPP Recovery NIA N .. o .
Week of 4 May EoS. 2 C-side pairs  spare/mechanical sample CERN _RAL (Debra) Buid slaves NIA
5 Week of 20 April Powerboards from Freiburg o TRIUMF CERN __ TRIUMF Buid modules NIA p r I O r It I S at I 0 n
Week of 27 April ABCStar and HCCStar gelpacks CERN __Toronto Build hybrids Prod#082
Week of 20 April EoS, A-side, to BNL CERN __ BNL (Gerrif) Build staves NIA Forward Chris
Week of 27 April Cores from AVS CERN _IFIC (Carlos) Build petals NIA
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ATLAS ITk Logistics at CERN — Shipment Numbers

Shipments handled by ITk Logistics team
400
350
300
250
200 186

150
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89 93
100 60 68
S - = B
. [ ]

Sept - Nov_2023 Nov_2023 - March - April 2024 April-June 2024 June -September September - November 2024-  January - April 2025
March_2024 2024 November 2024 January 2025

365
241
’ l

April - May 2025 May - September Sept 2025 - March
2025 2026

With production ongoing, the shipment numbers increased strongly from early 2025
onwards.

Similar share between pixels and strips, less CM/CE (but much larger objects!)

Note: shipment numbers do not reflect the complexity of shipments!
e.g. special conditions during shipment, handling requirements, oversize or heavy

shipments,...
HEP 2026 - 10.07.2026

Shipments' analysis between 24th Sept.
2025 and 24th March 2025

|

m Strips = Pixels = CM/CE
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ATLAS ITk Logistics at CERN — Strip ASICS case (1/3)

Production flow — ABCStar chips

Carleton

(Canada) Toronto

Uppsala

BNL
A B CSt Dicing Carleton RBI (Croatia) Penn
vendor CERN pre- LBL
a r (USA) (Canada) irradiation (USA)
ATLAS Binary Chip — front-end for 1 SCIPP
sensor readout and signal digitization
i . X-ray X-ray RAL T
Total chips needed: 347,770 pcs Carleton* (Canada) various site e Birmingham
i sites
probing (RAL) (R IHEP Liverpool
. . . QA, QA,
* Probing performed by industrial partner, DA-Integrated. wire- current current
Supervision and systems design by Carleton bonding profile orofile

Manufacture Probe Dice Pre-irradiate Distribute

QA = Quality Assurance = tests performed on a sampling basis for N instances out of every production batch
* ASICs = silicon chips = Application Specific Integrated Circuit

Slide: Jaya John John (University of Oxford)
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ATLAS ITk Logistics at CERN - Examples

Example 1: Shipments to/from UK

Big number of shipments to and from UK for pixels and strips

Specific shipping procedure was established for temporary shipments to UK (C426 procedure:an
import with diplomatic immunity, thanks to CERN being an international organisation and the UK
being a signatory of the CERN treaty)

For ATLAS ITk Upgrade Project all shipments to UK Institutes are via RAL/STFC

A few members of ATLAS ITk Logistics Team are eligible to prepare shipments to UK (due to the
complexity of the procedure to prevent handling mistakes and have a well-defined number of people
interacting with CERN Logistics)

Though this procedure is more time consuming, it is very successful until now

HEP 2026 - 10.07.2026
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Example 2: Carbon fiber Prepreg - Cold transport

* Prepreg carbon fiber is carbon fiber fabric that comes
as a flexible sheet, pre-impregnated with resin,
distributed evenly through the fibers ready to be laid
into a mold and cured into a finished part as structural
elements of ITk assembly

* Theresin is partially cured, roughly 15-30% of the way
through its chemical hardening process, it’s tacky
enough to stick layers together during assembly, firm
enough that resin doesn’t leak out during cutting, and
soft enough to conform to curved molds

Carbon fiber prepreg roll (TORAY)

* Prepreg should be kept in low temperature (-18°C) to
keep its properties stable during the shelf life
(according to the manufacturer)

'@

"
—_
-
-~
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u
=
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g |
“:!“ L-..
=
v

Barel Strip Stave

FTDM2024 30May2024 - SY.pdf

What Is Prepreg Carbon Fiber and How Is It Made? -

Sciencelnsights
HEP 2026 - 10.07.2026 13
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Example 2: Carbon fiber Prepreg - Cold transport

* Material (prepreg Carbon Fiber) arrives from LBNL (USA)

* Challenging procedure: to keep the material at -18°C to -
20°C during transportation

* From LBNL: use of dry-ice in boxes

* Coordination to organize shipment in such way to
minimize delays and achieve delivery during working days

* Request to CERN Logistics to complete customs
formalities in advance

* Delivery at CERN — storage at cold room (EP-DT) @-20°C
* Cold transport to Germany and ltaly (shipment at -20°C)
* Initial shipments to UK (and Japan) with dry ice, but

* Not always possible to coordinate delivery of dry ice on
time
* Expensive and complicated transportation

* Delays at customs (handling hazardous material) can
compromise durability of material

* Finally, moved to cold transport to all destinations —
Japan including

USA

(e TN

J

apan



Example 2: Carbon fiber Prepreg - Cold transport

Adding extra insulation and dry-ice in pre-preg
box for shipment to UK

Initial way of prepreg transport to UK and Japan Cold transport to UK 23-03-2026
(use of dry ice)

HEP 2026 - 10.07.2026 15



Example 3: Shipment of Large Parts

Coordination between teams is required — task for ATLAS ITk Logistics Team
* Follow up the dispatch of large part from origin (e.g. LBNL- USA)
* CERN Logistics (SCE) is handling customs

* Preparation of the space/building for reception at CERN (usually
Bat.180/R-001)

e Calculation of required lifting tools based on geometry and the weight
of the load. Definition of lifting points positions and lifting method

* Interaction with CERN’s Transport and Handling Engineering (THE)
Group: to organize all required equipment (lifting tools, crane operators,
mobile cranes, MEWPs (Mobile Elevating Working Platforms))

* Reception of the material with the aid of CERN THE Group

* Further handling (open boxes (for inspection), lifting part)

* When shipping to UK of big parts is required (and back from UK)
e Organization of the shipping (CERN Logistics)
* Handling and Loading CERN -THE

Dimensions: (LxWxH) - 600cmx250cmx290cm/ Weight: 1700kgr)

HEP 2026 - 10.07.2026 16




Shipment of Large Parts (Example)

Reception and inspection of L3 Cylinder
Vé . roz= =y —

(320x220x240/ 1300kgr)

Reception

Temporary storage > Inspection

L3 Cylinder shipment to UK

Bat.180 Exit storage area Loading for shipment

Dimensions: (LxWxH) - 320cmx220cmx240cm/ Weight: 1300kgr)
HEP 2026 - 10.07.2026 17



Reception & Handling of Large Parts (Example)

Reception of OC Forwards at Bat.180 — 23rd of May 2024 Outer Cylinder Assembly at Bat.180 — 6" of June 2024
" Z Y /m \\c 4 N

S
S o)

Outer CyIinder transportation to SR1 (18t of June 2024) R
HEP 2026 - 10.07.2026




Synopsis

ATLAS ITk Logistics Team: to handle efficiently shipping request from collaborating
Institutes to other Institutes or Vendors and vice versa and coordinate reception
and shipping of big and heavy (..and precious) parts

Many thanks to CERN Logistics (SCE) for their support in all shipment related steps!
Many thanks to CERN Transport and Handling Engineering (THE) Team for handling
big and heavy parts!

ITk logistics is a critical part of the logistics chain for the ITk production. Constant
monitoring and swift reaction to unexpected events are essential to ensure the
continuous flow of material in the logistics chain and to avoid delays in the
progress of the project



Thank you for your attention
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Strip ASICs

Example of logistics for an activity deep in production

Strip ASICs has designed 3 chips, with the following roles and quantities needed:

WENES
Installed needed
chips / actual ;;
=
ATLAS Bi Chip — front-end f E
inary Chip — front-end for =
740 /7
ABCStar sensor readout and signal digitization PRI B S D98 i §
| .
] . .
pa) Hybrid Controller Chip — data
S
2 HCCStar aggregation and transmission BRI D S 63/83 =
e
g <
< Analog Monitoring and Control — DC AMACStar
[V
C% AMACStar power management and monitoring LApels: AR 2 s 63/83 e

Installed chips is the number of chips in the final ITk detector. It is an exact number, calculated from the detector geometry.
Good chips needed scales up for all “downstream” assembly yields: hybrids, powerboards, modules, staves and petals.
Total chips needed further scales up for ASIC production yields.

HEP 2026 - 10.07.2026
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Production flow for Strip

ASICs: 5 sta

Manufacture

Probe

Dice

Pre-irradiate

Silicon wafers of
chips are
manufactured by the
foundry in lots of 25
wafers.

Batch size: 25 wafers

\

Each chip on each wafer is
probed: needles connect to
the chip to power and
exercise its functions. Chips
are graded based on test
results.

Batch: 25 wafers (ABC)

\Delivery: 25-100 wafers/

\15 wafers (HCC+AI\/IAC)/

Probing is our Quality Control
(QC), performed on each chip

Our dicing vendor thins the
wafers down to 300um,
then dices (cuts) the wafer
into chips. The chips are
placed in special
containers: gelpacks.

Batch: 25 wafers (ABC)
\15 wafers (HCC+AMAC)/

As a treatment to
improve chip

are irradiated using
gamma to 5Mrad.

Batch: varies in time

performance, the chips

\80 - 150 wafers equivalent/

BS

HEP 2026 - 10.07.2026

€S

Distribute

Based on requests from Production
Management and Modules co-
ordinators, chips are sent to institutes
that build hybrids, powerboards and
Patch Panel 2 (PP2).

Batch: 3 months of stock, varies by
site, see backup slides for details
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ATLAS ITk Logistics at CERN — Strip ASICS case (2/3)

Production flow — HCCStar chips

Toronto

Uppsala

BNL
Penn Dicing RBI (Croatia)
P P
H CCSta r F?J;\:)ry CERN (USA) vendor enn CERN pre- €nn LBL
probing (USA) (USA) irradiation (USA)
Hybrid Controller Chip — data SCIPP
aggregation and transmission ” " RAL —
Total chips needed: 34,571 pcs Sirtaey sitc?ay Birmingham
On shared wafer with AMACStar (RAL) (RAL) e Liverpool
QA, QA, QA,
wire- current current
bonding profile profile

Dice Pre-irradiate Distribute

Manufacture Probe

Durations for production steps for HCCStar and AMACStar are omitted for brevity, but are similar to ABCStar.
Slide: Jaya John John (University of Oxford)

24
HEP 2026 - 10.07.2026



ATLAS ITk Logistics at CERN — Strip ASICS case (3/3)

Production flow — AMACStar chips

RBI (Croatia)
pre-

Penn Dicing
P
AMACStar |y RE0 | s [ wndor - P
probing (USA) (USA) irradiation
Analog Monitoring and Control

— DC power management and
monitoring

Total chips needed: 24,268 pcs
On shared wafer with HCCStar

QA, QA, QA,
wire- current current
bonding profile profile

Manufacture Probe Dice Pre-irradiate Distribute

Durations for production steps for HCCStar and AMACStar are omitted for brevity, but are similar to ABCStar.

Slide: Jaya John John (University of Oxford)
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