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Pre-TDR

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

e Authors of this section:
G.Viehhauser, M.Borri, N.Apadula
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‘WP3: Electrical Interfaces
Coordinators: Marcello Born, TBC

31 Electrical interfaces IB (L0—2)

311 Definition of specifications for FPCs & electrical interconnection

312 Design & supplier evaluation

313 Prototyping & testing of module, FPCs & electrical interconnection

314 Iterative improvements of FPC design & electrical interconnection
Milestone FPC design complete & electrical interconnection validated

315 Pre-production of FPCs for system test, including QC PR
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Chapter 4

Modules

4.1 Overview

Rationale for modules (already well written for main document)

4.2 OB module concept

Product break-down structure; Candidate techniques for micro-electronics
interconnection techniques; Describe options like curved and flat configura-
tions; Estimate of material budget;

4.2.1 Tooling and assembly

Tooling and assembly sequence for curved configuration; Tooling and assem-
bly sequence for flat configuration;

4.3 Disks module concept
4.3.1 Tooling and assembly
4.4 Characterization and production testing (QC)

Characterization: Mechanical characterization of modules (what tests); Elec-
trical characterization of modules (what tests: pwr tests, communication
tests, in-pixel tests inc. parameter tuning, radioactive sealed source and
in-beam tests);

Production: Receptions tests/inspection of parts; Rationale for selection of
parts (especially AncAsic and LAS); QC for gluing of parts; QC for electrical
interconnection of parts; Electrical tests after completed assembly; Storage
(as well?);

4.5 Prototype studies

Any results of prototypes; tooling development



OB modules: production estimate
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Prioritised requirement list (PRL)

Requirement Priority
Respect a logical boundary to enable electrical testing
i.e.to group units of (LAS + AncASIC + Bridge FPC) MUST
Have a low mass MUST
Be thermally efficient MUST
Easy to handle SHOULD
Componets to be aligned to 10's of um accuracy SHOULD
Push the ultimate granularity
i.e. 1LAS +1 AncASIC + 1 Bridge per modules COULD
Support unjustified change w.r.t. ALICE ITS2 modules~._ WILLNOT

Science and Risk averse approach
Facilities Council




Prod

uct break down structure

OB module

Large Area Sensor (LAS)

Ancillary ASIC
{AncASIC)

Flexible printed circuit

{bridge)

Me

chanical frame

Electrical
Intercennection

Mechanical connection

It containsthe sensor
activearea

Lithographic process
65nm CMOS (TPSCa)

Itis resposible for
oltage regulation, cloc
and control signal
distribution

Lithographic process
110nm CMOS (LF)

[To electrically interface|

—] LAS and AncAsicasa

coherent electrical unit|

Twao layer FPCwith Al

To hold mechanically
topehter the assembhy

— connettivity to LAS,

Thermal conductivity
requirements (to reduce]
thermal barriersfor

To provide electrical

AncAsicandFPC

Suitable for current
capacity inrange 1-2 A

To mechanically bond allthe
module components together

Suitable for radiationhard
environments

conductors cooling efficien
€ ) Suitable for the pitch of
-—|the interconection pads Required for low particulate
on the LAS residuein mixand room
L3:T6 temperature curing
L4:T5 Common flavourto L3 P
Some passive Electrical insulation

Thickness: ~50um

and L4

—| Thickness: ~300um

components required

] Thickness:~115um

requirements

] manufacturing

Potentiallyintegrated in
the FPCdesing

Suitable for the FPC

technology

suitable viscosity and work

life for module assembhy time

Options: spTAB, wire-
bonding

Optmised forelectrical
insulation and thermal
exchange

Epoxy glue, options:
Araldite20ll (more)
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. Epoxy glue, deposition
marcello.borri@stfc.ac.uk —method: glue dispensing
machine, stencils




WBS — module production (high level)

OB module
I
[ I I I I I

Stagel Stage?2 Stage3 Stage4 Stage5 Stageb

Module Module Module Packaging and
Parts delivery Parts selection mechanical electrical electrical AEING

. . L shipment
assembly interconnection qualification

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);
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Incremental
development

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.
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2 years? 08 module 6 months?
| | : ] |
Incrementl Increment2 Increment3 Increment4

Define module
options

——|Select modulelayout| |

Production level
module

—— Pre-production

] w mechanical
dummies

Low TRL prototyping

Electrical prototyping

1 RSU module)

—|with BabyMosaix (i.e.|

Module
LAS+ANCASICHFPC
plus other selected
parts

ANl production sitesto
complete the pre-
production phase w
same procedure

Investigation of

(via stave WP4)

—module leak tightness

Electrical prototyping

AncAsic

——|with BabyMosaixand| |—

Full electrical
characterization {inc.
DAQ swand hw
adaptation)

Module Production
Readiness Review

Investigation of

— module cooling (via

Futhertests with

Radioactive sealed
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Small series
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|
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tightness (WP4)




Responsibility assignment matrix

University of Birmingham Level of commitment Comments
Process development (e.g interconnection, gluing) High
Procurement of parts Medium
Electrical tests definition & implementation Medium
NIEL irradiations High
University of Liverpool Level of commitment Comments
Jigs manufaturing High Commitment available until start of
Process development (e.g interconnection, gluing) Low production
Procurement of parts Low inc. TJ as tech advisor
Electrical tests definition (& implementation?) Medium inc. JL(TBC)
Daresbury Laboratory Level of commitment Comments
Process development (e.g interconnection, gluing) Medium Followers on interconnection
Procurement of parts Low
Electrical tests definitions & implementation High
Adaptation of DAQ Hw and Sw for Module testing High
TID irradiations High

Science and
Technology
Facilities Council

Mtg with T.Jones and J.Liu on wk 48




Areas of work for pre-TDR

OB module
I
I I I I I |
Stagel Stage?2 Stage3 Stage4 Stage5 Stageb
Module Module Module Packaging and
Parts delivery Parts selection mechanical electrical electrical AEING
. . L shipment
assembly interconnection qualification
K.Davies design Interconnection tests
: . Test plan
Resources in near E.Tse prototyping E.Tse .
future for pre-TDR L.Godf luing test L.Boynt J.Liu (TBC)
P : .Godfrey gluing tests .Boynton M.Buckland
L
See also AHuddar
work on WPA4. T.Jones technical advisor

M.Borri + J.Glover coordination (TBC)
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More people interested?



Module options —work in progress

wire bonding

ancAsic (same size of LEC, arbitrary)
bridge FPC

spTAB bonding
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Network diagram for module — work in progress See also A.Huddart past work

Align jig2 to
jigl

JIG ASSEMBLY

marcello.borri@stfc.ac.uk



Interconnection and gluing —
work In progress

Peel tests with Kapton tape
= Technical Data - HBs30  [messilll

Product description

«  Very high temperature resistance, excellent chemical 1
and electrical resistance, high grade silicone

adhesive, clean removable 2
o Excellent insulation properties
«  Colour: Amber \

Construction

«  Polyimide film (25+2um) 1. Polyimide film
*: Seonuschisve 2. Silicone adhesive

SpTAB test
element

Www spt.net

—_A—

I -
small precision tools
T — e —

Technical data

Base thickness um Inch 2522 .001 ASTM D3652
Total thickness um Inch 70+3 .0028 ASTM D3652
Peel strength gf/25mm Ibf/in 6004100 1.32:0.22 ASTM D3330
Tensile strength kg/25mm Ib/in 15~17 33~375 ASTM D3759
Elongation % - 85~95 - ASTM D3759
Temperature resistance b X 260 500 -
Chemical resistance - - Good = (20% HCI, NaOH / 20nrs)
Dielectric strength kv/mm = 98.5 = ASTM D149
Dielectric breakdown kv - 6.9 - ASTM D149
Conductivity Q/cm S/m - - :
Surface resistivity QO/sq = 10* i ASTM D257

Int
Science and erconnECt'
Technology
Facilities Council

marcello.borri@stfc.ac.uk



Module electrical qualification —

work in progress i

VME crate
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27, 7] l'ﬂl“\\\\\\\\\
n\\\\\\\\\\\\\\\\\\\\\\w
ey

5

MOSAIC-1B
active
adaptor

ALPIDE carrier
adaptor IB

scan

 — 2

z ;:rl s::asuremenr Od \)\e 6 (ec

° 0& ((\ \ a(\ .atin)

\ -\
‘:\O(\ —ue (in 0min)

X Dorie g 0 mir) 25 EyeMeasurement D2 P10 Done (in 4 min)
OQ G108 Done (Ini0 min) 26 EyeMeasurement D2 P8 Done (in 4 min)
_«nite Frame BB 0 Done (in 0 min) 2 e e D AE ol )
q - et seanOoN EEEA S 28 ReadoutTest 600 10 10 Done (in 0 min)
“0\0% 11 RneNCASN SO0, B O mfn) 29 ReadoutTest 600 2 2 Done (in 0 min)
.‘eC\.\ 12[June THR SEAN Q0N L O "‘T") 30 ReadoutTest 1200 3 15 Done (in 0 min)
a“‘ hE] ICE I Eonel(ngsinin) 31 ReadoutTest 12002 10 Done (in 0 min)
\\ ( e\e\l \e 14|HobeOepancy 0.0,V Den=(olo mln: 32 ReadoutTest 12002 8 Done (in 0 min)
. 15 Noise Occupancy 0.0 V Done (in 0 min) -
33 ReadoutTest 120015 Done (in 0min) _
e \N \" <\ Odu 16 Digital Scan 88 3 Done (in 0 min) .
'\e‘-\c OB 17 Digital White Frame BB 3 Done (in 0 min) Power, Ol
Science and )Lpe“ £of 15 Thresholdscan 30 SR
Tech nolog V' 0“ e \a“s 19 Tune VCASN Scan 3.0V Done (in 0 min)
Facilities Council (\ds ‘es", p 20 Tune ITHR Scan 3.0V Done (in 0 min)
Ha 0(‘ 21 Threshold Scan 3.0 V Done (in 5 min)
pp . 22 Noise Occupancy 3.0 V Done (in 0 min)
X0 sV marcello.borri@stfc.ac.uk e e (e i

24 EyeMeasurement D3 P15 Done (in 5 min)



Conclusion

= A conservative approach on module development would
Increase likelihood of success within cost and budget

* To ramp up work on incrementl 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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