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Figure 1. a, Chemical structures of the molecules. b, 119Sn- and 2°7Pb-NMR spectra showing Sn(II) and Pb(II) signals
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in perovskite precursor solutions containing different additives. ¢, Schematic illustration for the location and impact
of PhA in the as-crystalised perovskite films. d, 2D GIWAXS patterns of perovskite films. e, QFLS mapping calculated
from 2 mm X2mm PLQE images and PLQE of the perovskite films recorded at Voc conditions under illumination

(equivalent to 1 sun intensity for a 1.26 eV bandgap).
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Figure 2. a, Device configuration (top to bottom), b, cross-sectional SEM images (top to bottom, scale bar: 1 pm), JV
curves of ¢, small and d, 1-cm? cells of optimised single (1J)-, double (2J)-, triple (3J)-, and quadruple (4J)-junction cells.

e, EQEEL spectra of one representative triple-junction cell measured as a function of injected current density ranging



from 0.5 to 115 mA cm2. f, Experimental and reconstructed - Vcurves of the triple-junction device from the simulated
EQE at different optical conditions and assuming a Voc of 95% detailed-balance limit is achieved in each subcell. g,

MPP tracking stability of an encapsulated triple-junction device.
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Figure 3. Efficiency progress of all-perovskite tandem solar cells with the data collected from a, the previously
published results3 (the record power conversion efficiency (PCE) values are given!12) and b, our current work!3.14,

The active area of the devices is provided in brackets.
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