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WG7 session - discussion on interconnects

DRD3 workshop June 2024

G. Calderini (LPNHE Paris), D. Dannheim (CERN), F. Huegging (Bonn)
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Expressions of Interest
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Maskless processes, single-die hybridisaFon

• Interested ins*tutes: Bonn, CERN, FBK, Geneva U, Cagliari, Firenze, Milano, KIT, LPNHE, ORNL

• Examples of previous or ongoing projects and collabora*ve work:
• In-house Ni/Au pla*ng for single dies (CERN EP R&D; linked to several external projects)
• TimeSpot hybridisa*on with conduc*ve adhesives (Cagliari, Geneva U, CERN EP R&D)
• Timepix3 hybridisa*on with conduc*ve adhesives (Geneva U, CERN EP R&D, Medipix)
• Solder-ball jeXng, gold studs (Bonn, Geneva U, CERN EP R&D, with industries)

• Scope of a possible WP / research goals to be addressed:
• RG 7.1: Yield consolida2on for fast interconnec2on technologies
• RG 7.2: Demonstra2on of in-house process for single dies and pixel interconnec2ons

for a range of pitches (down to < 30 μm)
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Improved classical bump-bonding processes

• Interested institutes: Bonn, FBK, IZM, CNM, MPG-HLL, Milano, IPHC
• Examples of previous projects:

• Support-wafer bump bonding for 25 μm pitch (IZM, CERN EP R&D)

• Scope of a possible WP / research goals to be addressed:
• Bump-bonding techniques for small pitch
• RG 7.3: Development of post-processing for classical bumping interconnection

• Several EoIs indicate interest, but currently no submitted/presented activities
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Module / 2.5D integration

• Interested ins*tutes: CERN, FBK, Geneva U, CNM, Bari, Firenze, Milano, KIT, MPG-HLL, 
NIKHEF, ORNL

• Examples of ongoing projects and collabora*ve work:
• 100μPET (Geneva U, EPFL, HUG Geneva)
• MALTA compact-module studies (CERN EP R&D, Geneva U)
• ALICE ITS3 wafer-scale bent modules (Bari, Trieste, with other ALICE ins*tutes) 
• Timepix4 TSV bonding with ACF/ACP (Geneva U, CERN Medipix)
• All-silicon ladder for Belle2 VTX (Bonn, IZM, Valencia)
• 4-side budable sensor with micro-channel cooling, interposer (MPG-HLL)

• Scope of a possible WP / research goals to be addressed:
• RG 7.3: Development of post-processing for classical bumping interconnec2on
• Valida*on of demonstrator modules (test beam, radia*on hardness)
• Integra*on of silicon photonics chips
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3D integraFon

• Interested institutes: Bonn, FBK, IZM, Trieste, IPHC, Lyon, MPG-HLL

• Examples of ongoing projects and collaborative work:
• AIDAinnova wafer-to-wafer bonding with Timepix3 (Bonn, IZM)

• Scope of a possible WP / research goals to be addressed:
• RG 7.4: Development of wafer-to-wafer approach in presently advanced interconnection
• RG 7.5: Development of VIAS in multi-tier sensor/front-end assemblies
• Activity directly addresses DRD-T3.4 - develop full 3D-interconnection technologies for solid 

state devices in particle physics
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Points for discussion

• Received 18 EoIs for interconnect activities, ~30 FTE
• 35 groups had expressed interest in initial questionnaire
• No concrete WP project proposals submitted yet

• no clear prospects for added benefits, such as dedicated new funding for WP projects

• Several institutes already pursue interconnect activities
• 4 institutes presented ongoing activities today
• Mostly linked to various ongoing / approved projects (also large overlap with AIDAinnova WP6)
• Interconnects have typically supporting role for WG1/2 activities and/or other approved projects, 

rather than being focused strategic R&D

• Links to other WGs and DRDs:
• WG7 provides interconnect technologies for hybrid (WG2) and monolithic (WG1) sensors

• Typically comes at a later stage of R&D, when seizable demonstrator chips are available
• WG7 focuses on applications, in-house processing, evaluation; DRD7 provides access to industrial wafer-level 3D integration

• Proposal on how to proceed:
• Define a few light-weight WP projects in the coming weeks, based on ongoing / newly proposed developments
• Add more ambitious strategic R&D project(s) at a later stage, when funding and reviewing schemes become more clear?


