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General updates 1

 Zhenyu Ye appointed as co-coordinator

 Monthly meetings since 05/2024
 IT: Trieste
 US: BNL, LANL, LBNL
 UK: DL, Oxford
 UA: LTU
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Zhenyu Ye (LBNL)
V1.7



General updates 2

 WP3 contribution to PDR:

 Part of Chap.8, Experimental Systems:
 Complete

 Appendix: 
 in progress
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Inner barrel
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Overview
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• Initial activity on the Forward-side FPCs:
• Mainly L0&L1;

• IB FPCs (forward-side):
• Assembly of 3 FPCs (2 layers each);
• FPC length ~ 22cm;
• 1 tail per sensor segment;

• Design of mechanical mock-ups the L0&L1 FPC;
• STP files provided by INFN Padova;
• Ported into Allegro;
• Reviewed, and now waiting for final approval 

from INFN Padova.
• Then procure in Cu technology (cheaper faster)



Forward side: detail
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Inactive region for SVT, but active region for EPIC.
To keep material budget low.
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Furter details from ITS3 TDR

Stack-up

The longest wire bonds include high speed data (up to 10Gb/s)

Wire-bonds profile

Note: 
ALICE ITS3 originally planned to manufacture this FPCs in Cu technology,
now planning to do it Al technology?



LTU contribution to ITS3
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LTU presented at the WP3 meeting their idea for FPCs proposed for the ALICE ITS3 



Testing FPCs for IB

 Planning to send to INFN Trieste a 
stand-alone M-FPC + interface 
cards.

 INFN Trieste will interconnect via 
spTAB the M-FPC to interface cards.

 INFN Trieste will test signal 
propagation as a function of bending 
radii.
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~40cm



Next steps:

 To clarify/define a supplier;

 To design an FPC with representative length to test signal 
propagation with selected supplier;

 To practice interconnection related to selected supplier;

Ultimately to get the final FPC design for ALICE-ITS3.

(Alternative is to re-design from scratch).
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Outer barrel
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Low TRL OB L4 prototypes: time-line

Defined requirements:
 18/03/2024

Design review:
 16/05/2024

Prototypes delivery:
 08/10/2024

 Testing:
 To assemble to interface cards;

 To distribute and test;
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 Issue so far:
 RPE LTU customer contract 

Issued on 17/05/2024
Signed on 23/09/2024



Design recap 1



Design recap 2
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Low TRL OB L4 prototypes: 
LTU delivery

A lot of details in the design…

I.Tymchuk:
30 masks in total were required for M-FPC + B-FPC-A + B-FPC-B;
i.e. 10 photomasks for each FPC were required;
(usually a 2 layer FPC requires up to 6 masks)



Visual inspection 1

marcello.borri@stfc.ac.uk

Alignment of FPC to interface PCB

spTABs

Probe pads and perforated area

perforated area

Current in/out spTABs at joint with bridge FPC

13 spTAB (70um wide) per rowalignment hole

0201 components



Visual inspection 2
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Total = ~115um

Measured 111.4um 
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spTAB

… components also sent to the University on Liverpool.



Test plan 1
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• Step 1: to test stand-alone M-FPC with interface cards



Test plan 2
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 Equipment:
 Higher spec oscilloscopes & TDR available at RAL

(accessed via Oxford)

 DL to rent similar equipment

 DUT:
 Assembly of M-FPC & B-FPC is in progress

Strategy: measure first, simulate after



What do we test for:
signal and pwr integrity
 Signal integrity.

 The ability to propagate signals without distortions

 Factors that contribute to signal integrity 
degradation:

 Reflections
 Impedance discontinuities

 Cross talk
 Mutual parasitic capacitance & inductance

 Skew
 Propagation delays

 Jitter
 Non-uniform impedance, crosstalk, interference, and power 

supply noise 

 Signal attenuation
 Losses caused by conductive and dielectric energy 

dissipation.
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 Power integrity
 Reduced Noise pick up

 Decoupling capacitors (Equivalent Series Resistor)

 Coherent grounding strategy over the Power Distribution Network

 Acceptable IR drop (and related FPC power consumption)



Signal integrity: layout dependent
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Best layout practice adopted but … 
deliberately introduced a joint!

The most important cause of signal integrity issues in a PCB is faster signal rise times.



Q-flex
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Stack-up

Test setup: available

LANL ordered a copy of the B-FPC (type A) via Q-flex.
• To be delivered;

Q-flex compromised on several features of the original design:
 mounting of passive components; 
 surface finish;
 differential tracks impedance changed to 150 Ohm;



Next steps

 To start ASAP the electrical characterization of Low TRL OB L4 
prototypes;

 To perform comparative interconnection test between wire-bonding 
and spTAB bonding via ad-hoc daisy chain structures from LTU;

 Complete evaluation of Q-flex;

 Design the next iteration of OB prototypes, in progress (linked to 
module design). 
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OB module
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Disks
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Overview

 LBNL progressing prototyping with Omni Circuit Boards (CA);

 Two iterations completed with supplier;

A third iteration under development;
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1st iteration
 Design based on a PCB from another project;

 Pads were OK for wire-bonding, not for 
soldering

 Significant signal loss was measured
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2nd iteration

 Dedicated to signal 
transmission investigation:
 understand and improve signal 

losses: different substrate 
materials, different width/pitch, 
with and without soldering 
mask;

 Use of selective Cu plating 
for soldering

 Make plated-thru holes in an 
all-aluminium stack
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Several prototypes with differential transmission-lines
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*Dielectric substrate is ArlonEmd



marcello.borri@stfc.ac.uk

(150/150 µm)



Conclusion
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Conclusion

Prototyping of FPCs for IB, OB and disks in progress.

WP3 community active and engaged.

Key questions to data transmission Vs fabrication technologies to be 
fully assessed.
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Thank you
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