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Overview
SiliciSpazio — CSN2
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Mechanics Mechanics

O First use of the ALTAI chip: state-of-the art in minimum material budget

sensors
The HEPD-02 tracker d We cannot modify the mechanics due to space requirements

O Cold plate is well optimised
1 FPCis made with copper! Can we make it in aluminium?
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Minimising the material budget
FPC Kapton-Aluminium manufacturing at FBK

@ Ildea: adapt silicon wafer microfabrication to Kapton

- |
Aluminium

s5eping Three-layer FPC
SggEE" Wafer-level FPC

Manufactured at
FBK
Kapton = 25 um

Aluminium =20 um
-« High process & dimensional control
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Minimising the material budget
FPC Kapton-Aluminium manufacturing at FBK

How to connect the chip to FPC?

Signal layer
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ALTAI chip Ground layer
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Minimising the material budget
Tape Automated Bonding

QU

.2 Lo
a X N
2829
oH—-aQ.
2% g4
: X =
0N 0=
o3 © W
Q:Q'

IFD 2025

18/03/25

Bonding layer
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U Holes are created in the bonding layer, leaving free-standing aluminium
U A 75 um tip applies force and ultrasounds to create the connection
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Minimising the material budget
Functional testing

(NN Bonding troubleshooting
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[ Thermal camera: effective in [ Perfect chip with no hotspots
troubleshooting bonding issues  Achieved after bonding 40 chips

U Hotspots indicate potential chip damage U The chip is 50 um thick and extremely fragile
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Future Flex with C4 bumps

Minimising the material budget O
R&D for future detectors ~

@ 1)  Signal integrity
2) Chip performance with flex
3) SMD integration
4)  Space qualification
5) Alternative bonding methods
6) Larger area designs
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R&D on flexible
packaging for
SiliciSpazio
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