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Subtopics and workpackage structure
DTS has compiled an ambitious, high-tech portfolio
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Advanced Materials and Interconnects
Interconnections Solutions in PoF_IV
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Advanced Materials and Interconnects
Interconnections Solutions in PoF_IV

2.5/3 D packaging becomes
more relevant
Flip Chip

Advanced packages: | 2018 2023
2.5/3D, K LP,.

Wirebonding

$ Billion

Figure 4. Chip Package interconnect technology trends (USS$ billions) (Source: Prismark Partners 0§-2019)

Classical interconnection
technologies remain important
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Advanced Materials and Interconnects
Applications in POF_IV and Interconnection Challenges

Emerging Applications

Quantum Sensing Silicon Detector Systems :
[ HSS ] [ (CERN/FAIR/...) ] [Q”a”t“m Comp““”g]

Requirements

massless No blind sensor zones
tight pixel pitch < 50um Hybrid sensor- and
packaging materials
billion-channels

Small series (only some devices) to
large scale detector production
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Advanced Materials and Interconnects
Applications in POF_IV and Interconnection Challenges

Issues to be addressed in POF-IV
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Hybrid Materials: CTE, Warpage, Reliability, Radiation
Interconnection-Processes: Welding (Tab/Wire-Bonds), Glued, Soldered, Sintered, Pressed, TSV

Mechanical Challenges: Small Pixels, Small wires, massless and fragile components, thin and large
semiconducting devices (e.g. 60x120 mm Si. Sensors)

Custom Assembly and Test-Stations

Interposer- and Interconnection substrates Sensor+ROC S

- |

Waferlevel (Interposer)-Interconnection Substrate m

Approach:
+ HSS-Lab (KCOP) allows us to set up new processes (galvanic, sputtering, ...) Overhanging galvanic structures
* Renewal of outdated machines by new ones (state of the art printing, bonding, ...) in superconducting sensor
+ Validate interconection processes in large scale production (sensor systems for experiments)
» Dedicated, PHD-based research (fulltime).
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Inhouse Bump Bonding at DESY
Towards Smaller Pitches and Copper Metallization

50-pm Pitch

Bumping Bonding Cleaning Bumping Bonding

> all Processes nhow in-house available

> Ball Placement, Bonding & Reflow tested for 50-uym Pitch & Cu UBM

> 15t Cu UBM Application for the upcoming CMS-Pixel Luminosity Telescope DESY. AVT|FEC
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