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Perovskite PV Goals
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Perovskite Thin Film PV 

Metrology Challenges 

Source: NREL

Commercialization

Perovskite minimodules in the field

Source: NREL

Fabrication Challenges 
•Small area deposition methods are not efficient 
for large area 
•Interconnection of sub cells and interface 
deposition need to be further optimized 
•Performance trade-off between large active area 
modules and low resistance; PCE is low due to DA 
and high resistance
•P1, P2, and P3 scribes need to be optimized

•Accelerated tests need to be 
developed, validated, and standardized 
to demonstrate operational stability 
while retaining 80-95% of their original 
output after 1,000 hours
•Meteorology Challenges include: IV, 
EQE, UV-Vis, EL, PL, etc… slow and need 
specialized equipment

PSCs are metastable; their electrical output 
changes rapidly until it eventually stabilizes, 
Need to characterize performance and 
determine durability
•Perovskite PV Accelerator for Commercializing 
Technologies (PACT) aims to field 50 kW of 
perovskite PV modules by 2025
•Developing test protocols for perovskite PV 
modules—PACT
•PACT aims to field 50 kW of perovskite PV 
modules by 2025.
•How much energy will perovskite PV systems 
produce?
•How long will module last in the environment?
•How to evaluate environmental and health 
risks?

•Outdoor field testing
•Failure analysis: why are modules failing?
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•US needs perovskite manufacturing of full size modules
•An uncontrolled environment is needed 
•Rapid degradation analysis (IEC 61215)
•High quality, large area modules with high throughput is essential
•Low cost metallization elements need to replace high performing metals 
(Au, Ag, Pt🡪 Zn, Sn, Cu)

Future Plans

PACT Approach:
Independent Validation 
Center started  July 2021 
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•Perovskite PV cells were discovered in 2009 with an efficiency of 2.9%
•Today, PCE% has surpassed 25% for single junction small cell architectures
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