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Pre-TDR

marcello.borri@stfc.ac.uk

• To use the pre-TDR table of content to drive 
planning and implementation.

• Authors of this section: 
G.Viehhauser, M.Borri, N.Apadula



OB modules: production estimate

marcello.borri@stfc.ac.uk

ALICE ITS2 IB published yield

OB module: units estimate

Total staves (inc. 10% spare): 49 staves L3;  77 staves L4;

Total sensors: 396 L3; 1232 L4;

Total modules (opt. 2 LAS per module): 198 L3; 616 L4;

Module yield 75%, modules to produce: 248 L3; 770 L4;

Each site (DL/Bham) to produce 50% of total: ~(248+770)/2 = 509

Production duration 215 days/year *2 years = 430 days

Production rate: 1.18 module/day



Prioritised requirement list (PRL)

marcello.borri@stfc.ac.uk

Risk averse approach

Priority

MUST

MUST

MUST

SHOULD

SHOULD

COULD

WILL NOT

Requirement

Respect a logical boundary to enable electrical testing

i.e. to group units of (LAS + AncASIC + Bridge FPC)

Have a low mass

Be thermally efficient

Easy to handle

Push the ultimate granularity 

i.e. 1 LAS + 1 AncASIC + 1 Bridge per modules

Support unjustified change w.r.t. ALICE ITS2 modules

Componets to be aligned to 10's of um accuracy



Product break down structure
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WBS – module production (high level)
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OB module

Stage1

Parts delivery

Stage2

Parts selection

Stage3

Module 
mechanical 
assembly

Stage4

Module 
electrical 

interconnection

Stage5

Module 
electrical 

qualification

Stage6

Packaging and 
shipment 

The expansion and detailing of this WBS will form the foundation of the quality plan for the module production;

Module production to be completed by 30/06/2030 (from Peter’s submitted proposal);



Incremental 
development
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Key dates: (from Peter’s submitted proposal)

• LAS design/characterization ends on 
• 30/09/2027 (design)
• 31/12/2027 (characterisation)

• AncAsic design/testing ends on
• 01/08/2026 (design)
• 30/09/2027 (testing)

• Module pre-production completed by 31/06/2028.

2 years? 6 months?



Responsibility assignment matrix

marcello.borri@stfc.ac.uk Mtg with T.Jones and J.Liu on wk 48

Level of commitment

High

Medium

Medium

High

Level of commitment

High

Low

Low

Medium

Level of commitment

Medium

Low

High

High

High

Comments

Commitment available until start of 

production

inc. TJ as tech advisor

inc. JL (TBC)

Comments

Followers on interconnection

Comments

TID irradiations

NIEL irradiations

Process development (e.g interconnection, gluing)

Procurement of parts

University of Birmingham

University of Liverpool

Daresbury Laboratory

Process development (e.g interconnection, gluing)

Procurement of parts

Electrical tests definitions & implementation

Adaptation of DAQ Hw and Sw for Module testing

Electrical tests definition & implementation

Jigs manufaturing

Process development (e.g interconnection, gluing)

Procurement of parts

Electrical tests definition (& implementation?)



Areas of work for pre-TDR
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OB module

Stage1

Parts delivery

Stage2

Parts selection

Stage3

Module 
mechanical 
assembly

Stage4

Module 
electrical 

interconnection

Stage5

Module 
electrical 

qualification

Stage6

Packaging and 
shipment 

K.Davies design
E.Tse prototyping
L.Godfrey gluing tests

Interconnection tests 
E.Tse  
L.Boynton 

Test plan
J.Liu (TBC)
M.Buckland

Resources in near 
future for pre-TDR.

More people interested?

T.Jones technical advisor
M.Borri + J.Glover coordination (TBC)



Module options – work in progress
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A.Huddart 
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Network diagram for module – work in progress See also A.Huddart past work



Interconnection and gluing – 
work in progress
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Peel tests with Kapton tape



Module electrical qualification – 
work in progress
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BabyMoss system operational at DL



Conclusion

▪A conservative approach on module development would 
increase likelihood of success within cost and budget

▪ To ramp up work on increment1 in order to provide as much info 
as possible for pre-TDR

▪ Team up across B’ham, DL, L’pool with existing availability.

▪Proposing ad-hoc meeting on Mon. 06/01/2025 @ 14:00

marcello.borri@stfc.ac.uk
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