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* Perovskite-like organic-inorganic hybrid material. B, bioctahedra * CH;NH;l and Bil; in ITO/compact-TiO,/mesoporous- ~ mesoporous-Ti0,
i i dimethylformamide. 5 A "\ compact-TiO,
q in MA;Bi,|, o P g
* Lead-free and air-stable. _ S0 « Solution stirred for 10 min at 80 le?z/MABI/SPIrO MeOTAD/Ag or
G -+
* Metal-deficient perovskite-like structure. « Spin coat, RPM =1250,t=30s. * ITOcleaned by O, plasma. . e
* Annealed at 100 °C for 30 min. * Compact TiO, layer (50 nm): spin B

¢ Solution-processable, bandgap-tunable material. coat (titanium (1V) isopropoxide in
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Zero-dimensional network of isolated Bi,l, 3 n anneal 400 °C for 2 hours. i
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. : Zg UV-vis/and Tauc plots coat (solution = Dyesol 18-NRT &
« Excitonic behavior (binding energy >300 meV). Perovskite "o paste in ethanol, conc. = 1:2 ratio of
: . BX, octahedral T T pastezethanol). RPM = 2000, t= 60
¢ We have previously demonstrated carrier e.g.in MAPbI, Wavelength (am) . s, annealed at 400 °C for 2 hours.
s e 2 * Spiro-MeOTAD layer: spin coat (0.2
multiplication.[ £ ndiect sl o/ [ iy ¢
o Lesev P gin 1 mL chlorobenzene), RPM =
O = - 1500, t=20s.
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3 —[Device Performance 4 — MABITElySteresisyanalysis
MABI Solar Cell Devices EQE and IV for Champion Cell * Hysteresis is negligible in MABI solar * Self-passivated surface.
* Device performance measured under solar simulated AM1.5G 2 ™05 T T cells. * MABIforms a native
light € « Indicates low ion motion/low charge surfac[e]layer of BiOl or
) . 208 trapping at interface. Bi,0,.1
* EQE onset at approx. direct bandgap energy (~2.1 eV). 20 i 1 pping e
¢ EQE also shown for control device (without MABI) -> confirms g o4 —— light [2] R. L. Z. Hoye at al., Chem. - A Eur. J. 2016, 22 (8), 2605-2610.
photocurrent is generated by MABI. SEL g 02 dark ] A) Hysteresis analysis in MABI solar cell devices
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Stability Over 2 Years — Champion Cell Valtage () i -, g o \
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¢ MABI devices with Au retain almost 60% of their original PCE Control (w/o MABI) £ § oof ——womvsionar
after 2 years. o £ o2 B 021 730 i e
* Devices were fabricated and stored in open-air conditions and 3o e 8T e e
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£ 02 z Stability of MABI devices p ferer i 3
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- o Increase in J.. and PCE for devices with SiNCs
* Silicon nanocrystals (SiNCs) introduced to =
explore hybrid devices. o o . e Devi o : :
with SiNCs evice Stability with SiNCs
« Exciton binding energy in MABI >300 meV. x=046maem?| 14 T MABI + SiNGs Y
¢ Add SiNCs -> enhance exciton dissociation g 05} moutsincs - E 2 005
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and carrier transport. < %=0.32 mAfem? Ot 5 AJg, = 0.175 mAlcm? * Comparison of MABI stability 7
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¢ XRD ->SiNCs in MABI improves crystallinity. = A u o with and without SiNCs. +33%
<
osp et . 4 * SiNCs improved stability of
, 2 MABI. .
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SiNCs do not negatively affect stability.
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