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Hierarchical morphologies in the active layer
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= How and when do each of these morphological features form?

in solution during deposition during annealing

= Correlation of morphology and performance: Charge separation
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“ = Correlation of morphology and performance: Charge (polaron) transport

— Carrier mobilities depend monotonically on miscibility for amorphous blends
and can be described with percolation theory
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— Crystallinity adds complexity: good models for “rea
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OPV films remain elusive
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=  What, if any, role do these impurities play?

Bad?
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=  Work function gradient?
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PV

technology

=  Performance gap for
OPVs is far larger than
for traditional PVs
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Ink supply

Knife Coating

Ink Inlet

Slot Die Coating

= Deposition techniques are connected with morphology
— Model kinetics of evolution during solvent evaporation
— Model role of solvents & additives (viscosity tuning)
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Levelized cost of energy (LCOE)

log LCOE Sensitivity
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Growing need for analogous analysis for OPVs

Energy Environ Sci 4 (2011) 3133
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Life cycle analysis (LCA)
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Energy payback time (EPBT)
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Carbon emissions
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EPBT
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= Making the case for OPV as
a commercial technology 0s
will require careful LCA i | N -
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=  Morphology formation mechanisms
=  Morphology-function relationships
= Charge separation process

» Role of impurities/dopants

= Life cycle analysis
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