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This work introduces a pre-lamination concept to enhance flexibility and robustness in integrated-PV (iPV) manufacturing. Interconnected cell strings are
encapsulated using a newly developed interlayer polyolefin (iPO) prior to final module lamination, creating mechanically stable pre-laminates that can be
safely stored and transported. Mini-modules fabricated with PERC and TOPCon cells show performance and reliability comparable to, or better than,
conventional modules. Storage of pre-laminated strings in air for several weeks has no measurable impact on electrical performance or stability under
damp-heat and thermal-cycling tests. Pre-lamination also benefits moisture-sensitive cell architectures (such as perovskites and TOPCons) by providing
additional humidity protection during storage and within the module stack. Finally, this approach decouples stringing and pre-lamination from final lamination,
enabling greater manufacturing flexibility and new pathways for customized integrated-PV products.

Pre-laminate concept

Definition Intermediate assembly of strings and encapsulant, designed for storage and transport
prior to final PV module lamination
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Strings interconnection post pre-
lamination

iIPO shrinkage/ overflow during pre-
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Occasional cell cracking

v'UV through iPO: no measured performance losses compared to reference

v’ Pre-laminate storage has no negative impact on module performance or reliability
(tested up to 3 months)

v'Using pre-laminates with TOPCons improve module reliability under TC & DH

Conclusions & next steps

Conclusions

* Pre-laminate concept enables flexible, robust iPV manufacturing. Next steps:

* No final module performance loss up to 3-6 months storage. » Additional reliability testing including mechanical load, UV, PID efc..

« Comparable or improved reliability (DH & TC), especially with TOPCon. * Scale-up ongoing; focus on bussing, iPO shrinkage, and occasional cell cracks
« Mechanical stability allows safe handling, transport, and customization. « Evaluate the technology on perovskite-based solar cells
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