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Silicon Tungsten electromagnetic calorimeter
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● We have good layers ...

● Homogeneous response to MIPs
over layer surface 

● >  90% efficiency for MIPs
● Here white cells are

masked cells due to PCB routing
● understood and will be corrected

... and not so good layers

● Inhomogeneous response to MIPs
● Partially even no response at all, in particular at the wafer boundaries 
● Not seen in 2017, degradation already observed during 2018/19  
● Upon visual inspection delamination could be seen by eye

● Since Summer 2022 access to the different stages of the ASICs
● => analogue probes, major debugging tool
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Sensor Delamination – Overview on Actions at IJCLab

● Metrology and PCB Deformation
● Setup of a device to measure the flatness of the PCB at different stages
● PCBs will be out into cabling machine and dimensions will be 
● monitored before and afterwards

● Glue – Alternative agents and procedures
● After discussion with Astronomy Institute of Paris and Epotek
● Test glue of type H20E as alternative to Epotek J2189 

● Should have higher mechanical stability 
● Use EPOTEK 301-2 as underfill for mechanical stabilisation (proposal of Epotek)

● This underfill has low viscosity that ensures mechnical stability by capillary effect
● See datasheet in backup 

● Alternative proposal EPOTEK 353ND-T 
● Epoxy for gluing electrical component, could be ysed to stabilise glued sensor at sensor boundaries
● Data sheet in backup    

● Pull tests
● IJCLab will prepare pull tests in order to get a quantitative picture of the mechanical stability

of the glue
● Maybe in combination with C2N – A CNRS Insitute specialised for materials
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PCB Mechanical Monitoring – Planned Steps

Uncabled PCB

 IJCLab Cabling workshop

Measurement before cabling

Heat 
exposure

At IJCLab we can control and measure the PCB before and after cabling for deformations
Adrian has measured 300um deformation (see talk tomorrow), don't know where it came from 

Cabled PCB

Measurement after cabling



  

5Roman Pöschl CALICE Meeting March 2023

The long to do list

● Setting up a metrology chain
● Using tridim machine of mechanical workshop of IJCLab
● Also access to optical profilometer used by ATLAS ITK and HGDT, 

● However, MicroVu Vertex 261 too small for our purposes (MicroVu Vertex 342 would have been ideal) 
● May have to construct an appropriate vacuum table to monitor deformation right before gluing

● Study proposed epoxies and decide whether they will help us
● Setting up of pull tests

● Setting up of Logistics chain
● Gluing will be done outside of IJCLab (mist likely IFIC/Spain)
● Need to set up sending and reception tests on both sides
● Need to investigate for proper packaging 
● Experience from CMS may help here, Si modules are shipped across the globe

● Documentation will be essential

● Should take the opportunity of the production of ASUs based on FEV2.1 for a complete 
Revision of assembly chain
● Not all was bad in the past but we suffered from production of few boards spanned over many years
● Loss of focus and expertise 

● At IJCLab April will become the month for (re) kicking-off action after a phase of thinking  
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Backup
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EPOTEK 301-2 Data sheet 
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EPOTEK 353ND-T Data sheet 
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