High-Performance Flexible Perovskite Solar Cells

Scientific Achievement
High performance and mechanically-robust crystalline
perovskite solar cells were fabricated on flexible
substrates by ultrasonic spray-coating (USC) and
pulsed photonic curing processes.

Significance and Impact

v These processing techniques provide a viable route for

the roll-to-roll manufacturing of high-efficiency,
flexible perovskite solar cells.
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This research was performed at the Center demonstrating a power conversion efficiency (PCE) of 13%.

for Nanophase Materials Sciences. — Pulsed thermal processing using light pulses (20 kW/ecmZin~ 1

ms) from a plasma arc lamp was employed to form a highly
conductive TiO, layer on flexible plastic (PET) substrates.

— Perovskite solar cells formed by USC on the TiO,/PET
substrates exhibited a PCE of 8.1% and excellent mechanical

flexibility.
S. Das, et al., ACS Photonics. (2015) DOI:10.1021/acsphotonics.5b00119
U.S. DEPARTMENT OF Ofﬂce Df ,T\LJ_N_IMEB_EW_YU_, *O{\K
; ENNESSEE RIDGE
ENERGY Science R e €.

Narrative Highlight Text:

Realizing the commercialization of high-performance and robust perovskite solar cells
urgently requires the development of economically scalable processing techniques. Here
we report a high-throughput ultrasonic spray-coating (USC) process capable of fabricating
perovskite film-based solar cells on glass substrates with power conversion efficiency (PCE)
as high as 13%. Perovskite films with high uniformity, crystallinity, and surface coverage are
obtained in a single step. Moreover, we report USC processing on TiO,/ITO-coated
polyethylene terephthalate (PET) substrates to realize flexible perovskite solar cells with
PCE as high as 8.1% that are robust under mechanical stress. In this case, a photonic curing
technique was used to achieve a highly-conductive TiO, layer on flexible PET substrates for
the first time. The high device performance and reliability obtained by this combination of
USC processing with optical curing appears very promising for roll-to-roll manufacturing of
high-efficiency, flexible perovskite solar cells.
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