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BMU_Itra-Barrier Solar Film Product Overview

Revolutionary Product

» Over45 U.S. patents and patent-pending applications on barrier
constructions, materials, and processes

 Engineered for flexible Copper Indium Gallium Selenide (CIGS),

3M Ultra-Barrier

Solar Film \

Cadmium Telluride (CdTe) and Organic Photovoltaic (OPV) solar Engal"rsgzrt
modules Encapsulant
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Features
* Optical transmission >89% (average 400nm-1400nm) il I R
« Water vapor transmission rate = 5x10- g/m?/day @ 23°C / 85%RH i Light weight— 1/8" compared with glass-on-glass
*  Excellent UV stability : Lower Balance of System costs— less labor and reduced mechanical racking
» Flexible g . . . _ . :
s - Higher packing density — Significantly more kW per shipping container

Key Highlights i _ Ultra Barrier Solar Film Large area modules— Lower relative “fixed” module costs
* UL Certified Component Baer Lower manufacturing costs — Fully automated roll-to-roll processing
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Production Data

UBF-9L: Cross-web Uniformity
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Qualification Testing Reliability Testing
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3000h+ damp heat (85°C / 85%RH) * Multi-year study with indoor and outdoor
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Film Responses
« Optical transmission 3 i Lifetime Prediction
* Mechanical strength | Bey e 5o R » Correlating measurements from film-only
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£  Test films to failure to speed development #
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e . 3M UBF-510 Key Highlights 3M Ultra-Barrier Solar Film
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e s * Improved adhesion to a broader range of « Water vapor transmission rates as low as 5x10 S h O_t
encapsulant and edge seal materials g/m?/day at 45°C / 85%RH for production material
5 5 UU.S. Department of Energy
 Higher light transmission  Film performance for 1.2 meter wide film meets or Acknowledgement: “This material is based upon work supported by the Department of
. . - ) . Energy under Award DE-EE004739.”
. L Cost exceeds narrow-width material in qualification testing
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