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3M encapsulant films for satellite solar cell arrays

3M encapsulant films for satellite solar cell arrays
Advantages
• Easy to use and scale (R2R processing)
• Domestic supply
• Additional functionality can be incorporated 

(moisture barrier, low angle light capture, 
adhesives)

Performance requirements
• Low earth orbit durable (AM0, AO, e-/p+ radiation)
• High visible transparency
• Stable -100C to +120C
• Low outgassing

Variant 1 Variant 2

Material Mass retention (%) Mass loss per atom (mg/atom) Erosion yield (cm3/atom)
3M Solar cell film 99.94% 1.9E-23 1.5E-26
Kapton for reference 2.8E-24
FEP for reference 2.0E-25

1E21 atoms/cm2 exposure

<0.1% mass loss after 1E21 atoms/cm2 atomic oxygen exposure

Minor degradation after 5 Mrad gamma radiation

Passes E595 vacuum outgassing

Polymer 
Substrate 
Type

Total mass loss 
(%)
(Target <1.0%)

Collected volatile 
condensable 
materials (%) 
(Target <0.1%)

Variant 1 0.998 +/- 0.284% 0.035 +/- 0.013%

Variant 2 0.275 +/- 0.004% 0.002 +/- 0.007%

Comparable calculated Jsc to 
traditional space glass

Future work
• Ground-based testing: vacuum AM0 testing (in 

progress), thermal cycling, combined effects
• Customer sampling and feedback
• On-orbit testing (MISSE, smallsats, customer satellites)

Data in this box provided by 
Aerospace Corporation
Gamma Radiation testing and Jsc Calculations: 
Pilar Espinet Gonzalez
E595 Outgas Testing: Abraham N. Buditama and 
Pilar Espinet Gonzalez

Retains 95%/90% T0 transmission after 
15,000/25,000 ESH AM0 (in atmosphere)
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