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SiP Packaging Toolbox: Interconnect

Evolution of standard interconnect

• Wirebond and stacked wirebonds incl. copper wire

• Flip Chips and stacked flip chips (w/ TSV)

• Package on Package (PoP) bump bonding

Challenges

• More IO/area, size of microbumps

• Thin chips for thinner stacks

• Warp and I/O arrangement for More than Moore SiP

New: Embedding Technology – Interconnect by Electroplating

• Embedding of thin active chips into the dielectric layers

• Embedding of passive components together with chips

• Embedding of SMD components for low volume and SME´s

Challenges:

• Remaining dielectric thickness decreasing

• Lines/spaces and via Ø @ HDI substrates, by shrinking the chip pitch

• Multi material challenge (Si, dielectric, EMC, underfill, die attach …)





SiP Packaging Toolbox: Encapsulation

Workhorses:

Molding (Pellet)

Glob Top (Dispense)

UnderFill (Dispense)

Established:

Molding (Liquid, Compression)

Glob Top (Jet and Print)

UnderFill (Jet)
To Come:

Lamination for thin/flat assemblies

3D Additive as „Structurally Integrated“

Material innovations, process innovations, conceptual innovations drive these advancements

Images: KCC, HybridCH, Finetech, Polymer Innovations, Neotech





Concept Material Interconnection
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Chiplets supporting trusted computing concepts

• Critical functionalities can be sourced from trusted entities
• Non critical functionalities can be sourced from redundant suppliers and independently verified
• Integration by advanced  packaging done by trusted entities
• Packaging to include tamper proofing technologies
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Power RF/THz

Autonomous Systems IoT

Consumer Wearables

Quantum Devices
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SiP and Modules are major directions in future microelectronics

Managing complexity will be a major challenge:  
• Functional increase  
• Complex material mix on

semiconductor, package and
board level

• Reliability caused by
new applications 
(in addition =>  impact on sustainability)

• Thermal management
• Complex testing
• Co-design over various domains chip, package, board, subsystem, ….  
• Cost constraints



HIR 2023 Outlook

High Attention

Midterm Attention 

No immediate action needs foreseen

Refining quantitative details……Strengthen Cross TWG relations…… Assess new/emerging developments (PIC and Quantum….)



Images are referenced in the HIR – SiP&Module chapter, please see there
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