Module assembly in Korea

Sanghoon Lim




ALICE 3: Outer Tracker

Tracker

8 layers and 9 disks based on MAPS

— Total of ~60 m?2 of silicon (~33 m? for barrel OT)
— Compact design (R<80cm, |z]| <4 m)

Pixel pitch of ~50 um for ~10 um intrinsic resolution
1% Xg per layer
Low power: ~20 mW/cm?

Det.  Material Intrinsic Barrel layers Forward disks

thickness resolution Full length (Az) Radius (r) Position (|z]) Rin—Rout
(%Xo) (pm) (cm) (cm) (cm) (cm)

1x124 20 150 5-68

10 1x129 30 180 5-68
10 2x129 45 220 5-68
10 2x129 60 260 5-68
10 2x129 80 300 5-68

10 350 5-68

Sensor: 3.2 x 2.5 cm?




Path to the module after sensor fabrication (ITS2)
Module assembly procedure for ITS2 OB
2600 modules for ~2 years in 5 sites

1) Chips positioned on the HIC table

Pre-Position

3) Gluing and curing

HIC-Assembly Table

Assembly Table #




Module assembly for ALICE 3 OT

« Avutomatization and industrialization of module assembly

— Collaboration with MEMSPACK
using a multi-purpose machine die bonder
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Dummy module assembly (2023 Dec.)

*  Dummy HIC production (ITS2 OB design) for machine validation (using double-sided tape):




Dummy module assembly (2023 Dec.)
« Chips are dligned with respect to the marker on the FPC
Chip-to-chip alignment may vary due to the precision of FPC production
 Difficult to achieve stable results of position precision due to the warpage of dummy FPC

— Different brightness is because of the tilt of chips

X Axis Y Axis




Dummy module assembly (2024 March)

* Machine vadlidation using dummy chips and dummy boards

— Both for ITS2 OB HIC design and ALICE 3 OT design
— Thicker chip (50-100 um) and board (0.3 mm) to validate the repeatability of position precision

— Successfully produced five modules with good position precision (using double-sided tape)
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Dummy module assembly (2024 June)
» Die bond with heat cure epoxy (1125)
— Epoxy generally used by MEMSPACK

— Heat cure condition: 100 °C, 30 minutes (outside from the die bonder machine)
— Dispense epoxy on the PCB (a few lines) and place chips

— 0.3 mm thick chip (willreduce gradually)

— Various dispensing patterns to minimize the position variation




Dummy module assembly (2024 June)

Die bond with heat cure epoxy (1125)
— Epoxy generally used by MEMSPACK
— Heat cure condition: 100 °C, 30 minutes (outside from the die bonder machine)
— Dispense epoxy on the PCB (a few lines) and place chips
— 0.3 mm thick chip (willreduce gradually)
— Various dispensing patterns to minimize the position variation




Dummy module assembly (2024 October)

» Die bond with heat cure epoxy (1125)
— Epoxy generally used by MEMSPACK
— Heat cure condition: 100 °C, 30 minutes (outside from the die bonder machine)
— Dispense epoxy on the PCB (a few lines) and place chips
— 0.3 mm thick chip (willreduce gradually)
— Confirmed a good position precision

32.158mm 32.133mm

32.158mm 32.152mm 32/149mm
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Dummy module assembly (2025 Feb.)

» Die bond with heat cure epoxy (1125)
— Epoxy generally used by MEMSPACK
— Heat cure condition: 100 °C, 30 minutes (outside from the die bonder machine)
— Dispense epoxy on the PCB (a few lines) and place chips
— 0.3 mm thick chip (willreduce gradually)
— Confirmed a good position precision. However, bending is observed after curing

Before curi'g



Dummy module assembly (2025 Feb.)

« Die bond with room temperature cure epoxy
— Two-component epoxy (353ND), easier to handle than Araldite 2011
— 100 um thick chip
— Confirmed a good position precision after curing

After curing




Concept of mass production procedure

« Uses several assembly jigs to run the assembly station continuously
— FPCBis held with a vacuum during curing
— Plan to build the system and verify the procedure -
— Expected production rate: 20-30 modules (chips+FPCB) per day line
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KoALICE's activity

*  MADHAT (heat generating sensor) module assembly for the mechanical and cooling study of the stave
— Plan to produce an ~300 modules which can validate the continuous production model

— Successful setup at MEMSPACK:
Flexible PCB, 100 um sensor thickness, 353ND epoxy

Disp O|0|X|

Vacuume Line
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Customized module assembly machine (C-ON tech)

+ Inifial design for the customized machine
— Chip handling system will provide an accurate position precision
— Plan to start discussion for the design of a prototype machine for BIC
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