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Abstract: In this work, we will combine efforts in printing from SLAC, Sandia, and NREL to develop a greater understanding of the processing-structure-property relationship in both existing module materials
as well as new materials. SLAC has previously demonstrated in-situ x-ray scattering capability combined with roll-to-roll solution printing processing for thin film materials. For DuraMat this platform will be
expanded to module packaging components, such as, but not limited to, backsheets, encapsulants, and sealants. The material’s structural evolution during film formation and solution drying can be monitored
In real time. This versatile platform at SLAC could incorporate either flexible (plastic or glass substrate) or rigid flat substrates (for enhanced signal-noise ratio). Sandia and NREL have also both been leaders in
developing coating and printing processes for PV development and will partner in this effort. Work at Sandia’s AML laboratory also focuses on developing new materials for printing and coating processes, and
accelerates process development with high-fidelity process simulations. Additionally, NREL has excelled in developing in-line metrology for greater understanding of printing processes. Together this team will
provide DuraMat and the PV industry with a platform for rapidly prototyping new processing methods as well as rapid validation of new printable materials.
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New Multifunctional Coatings Summary and Outlook

e design and develop a multifunctional coating material

* anti-soiling Together this team will provide DuraMat and the PV industry with a platform for rapidly

* anti-reflection prototyping new processing methods as well as rapid validation of new printable materials.
e self-cleaning properties

e Key design criterion: manufacturability.

e Predictive Simulation, Module Durability Testing, Materials Discovery, Field Deployment DuraMat (1 year.) Within t_he first year the team.W|II Work together to define a process Chﬁ”’enge with
capabilities. the guidance of industry. The team with modify and update any current capabilities to
Predictive Simulation Materials Discovery and Forensics meet these Cha”enges'

e Design rules: — Combinatorial synthesis methods
* manufacturing process design _ Rapid Testing with matrixed cells (5 year) This capability team will provide rapid validation, testing, and prototyping of new
* materials design. In-situ microstructural analysis . . .
e new material formulations, patterned models processing protocols and new functional materials.
for anti-soiling and self-cleaning, and optical Promising Candidate Materials

models for light management Tested by Field Deployment Capability




