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§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Project motivations and goals

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil

Proof of concept for large dimension bent silicon sensor detector 
‣ while waiting for large-dimension ITS3 sensors
‣ learn how to handle large dimension chips
‣ explore wire-bonding interconnection to flex (for data/control/powering) and 

encapsulation
‣ explore edge-flex solutions towards final detector

ALPIDE chips

60
.9

 m
m

138.18 mm

18 ALPIDE chips, as in 2 Inner Barrel ITS2 staves, 
but different chip orientation
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Five main components
• super-ALPIDE
• support structures
• exoskeleton
• edge-FPC
• exo-FPC (not shown)

Project motivations and goals

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(A) Silicon (chip) bending
(B) Interconnection to the edge-FPC
(C) Support structures alignment/gluing
(D) Exoskeleton and exo-FPC positioning/gluing/interconnection

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(A) Silicon (chip) bending
(B) Interconnection to the edge-FPC
(C) Support structures alignment/gluing
(D) Exoskeleton and exo-FPC positioning/gluing/interconnection

• Same tools and procedure 
developed for final 
detector assembly

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(A) Silicon (chip) bending
(B) Interconnection to the edge-FPC
(C) Support structures alignment/gluing
(D) Exoskeleton and exo-FPC positioning/gluing/interconnection

• Very first experience for 
the bent flex to 
power/control/stream the 
sensors

• Same connectors as 
ITS2-IB

• Connected to the external 
most two sensors 

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(A) Silicon (chip) bending
(B) Interconnection to the edge-FPC
(C) Support structures alignment/gluing
(D) Exoskeleton and exo-FPC positioning/gluing/interconnection

• Same shape, dimensions 
and material (carbon foam) 
of the final detector (L0)

• Same alignment/gluing 
tools

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(A) Silicon (chip) bending
(B) Interconnection to the edge-FPC
(C) Support structures alignment/gluing
(D) Exoskeleton and exo-FPC positioning/gluing/interconnection

• Needed to access the 
remaining chips in the 
super-ALPIDE matrix

• 3D-printed (1 mm thick)
• 7.5 mm distance between 

sensor pads and exo-FPC 
pads

• Wire-bonding through 
windows

• NOT foreseen in the final 
detector 

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(A) Silicon (chip) bending procedure and tools

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(A) Silicon (chip) bending procedure and tools
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Assembly procedure
(B) Interconnection to the edge-FPC

Digital powering Analog and sub poweringControl/Stream

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
(B) Interconnection to the edge-FPC

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
Adhesive tape cut tool

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Assembly procedure
Assembly with dummy sensor

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Flex and cooling pipes - First ideas

Front-end flex (A-side)
• FPC metal stack layers under definition
• FPC holding on mandrel under study 

Air duct (A-side)
• Air distribution shall arrive close to the sensor edge
• 3d printed ducts bring air from pipes at the patch panel

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Flex and cooling pipes - First ideas
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Wire-bonding performance study

70 μm 

Wedge

Clamp

• The limit to the bonding density (distance between 
two adjacent bonding feet) is given by the width of 
the wedge and clamp. 

• Usual wedge thickness 100 μm → In Bari 70 μm 
(modified for the ITS2 assembly)

• Wire thickness: 25 μm

SUPER-ALPIDE edge-FPC
• Wires length spans between ~1 mm and ~5 mm

• Distance between ALPIDE mini-pads and FPC border: ~1 mm
• Distances between FPC border and long pads: ~30 μm - 4 mm

• ALPIDE mini-pads dimensions: ~90 μm x 90 μm
• Inter-pad distance, in the denser regions: ~220 μm

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Wire-bonding performance study

• Setup: two single-ALPIDE FPC one facing 
the other, with a gap similar of ~500 μm

• Two bonding configurations:
A) “Deferred” : for two adjacent wires, one foot is 

on the same long-pad while the other is on a 
different long-pad

B) “Alternating” : for two adjacent wires, both 
feet are on two different long-pads

• Two inter-pad distances explored:
• ~100 μm
• ~80 μm
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Configuration B

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Wire-bonding performance study

• With a wire thickness of 25 μm, a foot width of ~40 μm is 
expected → minimal pad dimension ~80 μm

• ~80 μm inter-pad distance achievable
• Configuration B bring to wire distance of ~40 μm

Configuration A Configuration B

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Single test structure to be tested

Bent chip support tool

Bent MLR1 test structure characterisation

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Bent APTS_SF

Bent Transistor TS

Bent MLR1 test structure characterisation

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Bent MLR1 test structure characterisation

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Embedded silicon 

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Embedded silicon 

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil

arXiv:2205.12669v1
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Embedded MAPS 

Cross-section through one interconnection

Assembly process

arXiv:2205.12669v1
§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil
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Embedded MAPS 

arXiv:2205.12669v1

§ Super-ALPIDE project
§ FPC for final detector
§ MLR1 bending tool
§ MAPS foil

arXiv:2205.12669v1
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§ Super-ALPIDE project
ü First working object will be assembled before August

§ FPC for final detector
ü Constraints and first ideas under definition

§ MLR1 bending tool
ü Ready to be used

§ MAPS foil
ü Interesting development for future detectors
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BACKUP
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Cutting tool (for the adhesive tape) 

Chip
Adhesive tape

Blade
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Cutting tool (for the adhesive tape) 
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Cutting tool (for the adhesive tape) 
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Cutting tool (for the adhesive tape) 
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Cutting tool (for the adhesive tape) 
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Super-ALPIDE mockup assembly V3

First report given in WP4 on May 26 : https://indico.cern.ch/event/1165136/

https://indico.cern.ch/event/1165136/
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For UP side covered by exoskeleton→

→ For DOWN side covered by exoskeleton

• Sectors 1UP, 3UP, 4UP and 
1DOWN similar situation → a 
lot of bonding failures

• Sector 8UP → Human error
• Sector 8DOWN → “Bad lucky”
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Wire-bonding performance study

Super-ALPIDE project
FPC for final detector
MLR1 bending tool
MAPS foil

Configuration A

• With a wire thickness of 25 μm, a foot width of ~40 μm is 
expected → minimal pad dimension ~80 μm

• ~100 μm inter-pad distance can be easily achieved
• Configuration B allow to double the bonding density, but 

requires staggered pads

Configuration B


