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Metal Halide Perovskite Photovoltaics Research

Metal halide perovskite semiconductors
are widely used in emerging photovoltaic
(PV) products.

These semiconductors benefit from low-cost processing

and unusual electronic characteristics that lead to high
efficiency. Researchers at the National Laboratory of the
Rockies (NLR) address material, device-level, and module-level
considerations to help bring perovskite PV to market.

Activities and Capabilities

Materials and Device Development

Given the tunable nature of perovskite semiconductors,
critical PV-relevant properties like composition and electronic
bandgap can be refined. This tunability is employed to
develop both singlejunction and multijunction materials and
devices. NLR has materials synthesis capabilities for perovskite
absorber layers and contact materials integral to device
performance, stability, technological life cycle, cost, and

other factors.

Materials Processing and Manufacturing

The unique properties of perovskite permit high-efficiency
PV cells to be constructed by vapor phase, solution
phase, or hybrid processes. Such manufacturing flexibility
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could accelerate PV product installation for rapid grid
expansion. However, careful consideration is needed to
successfully couple material components with processing
techniques so the components can be integrated into high-
performance devices. The lab's experience with materials
and devices can help manufacturers overcome materials
integration challenges to improve manufacturability.

Determining Reliability/Durability

Longer-lasting PV systems are critical to reducing the cost of
solar electricity. To better understand, identify, and ultimately
mitigate failure mechanisms, the team subjects perovskite

PV cells to different thermal and environmental stressors

to study their performance dynamics. They also conduct
detailed materials characterization before and after operational
stressing. NLR's PV reliability group ensures that lab-based
insights are relevant to module-level devices in the field. At the
Outdoor Test Facility at NLR’s South Table Mountain campus in
Golden, Colorado, researchers test the long-term performance
of advanced PV technologies like perovskite under both
standard and accelerated outdoor conditions.

Domestic Supply Chain and Market

The NLR team analyzes production locations, supply chain
risk and costs, and material availability to understand
developments in the perovskite PV industry. Furthermore,
the team investigates the applicability of perovskite PV for a



range of markets, from grid-scale, residential, and building-
integrated PV to space power and consumer electronics.

Engagement and Activities

NLR's perovskite PV team engages with U.S.-based industry
through the U.S. Manufacturing of Advanced Perovskites
(US-MAP) Consortium (https://www.usa-perovskites.org)

and collaborates with other domestic companies. They also
engage with the academic community, partnering with
university research teams in the United States and abroad.
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Learn more about
perovskite solar cells

www.nlr.gov/pv/perovskite-
solar-cells.html
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Cover image: Senior Scientist Tim Silverman installs small Perovskite Accelerator for Commercializing Technologies (PACT) solar panels at the
Outdoor Test Facility (OTF) at the National Laboratory of the Rockies (NLR). Photo by Werner Slocum, National Laboratory of the Rockies 67121
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