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Figure S1. Top view SEM images of (a) fresh and (b) air-exposed Pbl,-rich CsPbl,Br films.

Damages (pinholes) can be seen on the grains after air exposure.
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Figure S2. Cross sectional SEM image of CsBr rich CsPbl,Br on compact TiO, and FTO. It
can be seen that the brighter impurity grains in the perovskite film are not on the surface, but

throughout the film.
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(a) CsBr rich

Br

grains Cs Pb |
1 2.65 1 2.35 1.76
2 2.50 1 2.27 1.74
3 1.10 1 1.73 1.01
4 1.12 1 1.73 1.07

(b) Stoichiometry balanced

grains Cs Pb | Br
1 0.94 1 2.28 1.26
2 0.96 1 2.27 1.29
3 0.96 1 2.36 1.38
4 1.02 1 2.27 1.31
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(c) Pblzrich

grains Cs Pb | Br
1 1.09 1 2.03 0.45
2 1.03 1 1.97 0.88
3 0.61 1 1.41 1.08
4 0.56 1 1.39 1.09

Figure S3. EDS point analysis on the (a) CsBr-rich, (b) stoichiometrically balanced and (c)

Pbl,-rich CsPbl,Br films (atomic ratio normalized to Pb element).
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Figure S4. XRD pattern of the fresh and air-exposed CsBr-rich CsPbL,Br films showing that
the (110) peak at 20.95° has a small split peak at 21.58° and the (200) peak at 29.65° has a

shoulder peak at 29.22°, as indicated by “*”.
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Figure S5. Photos showing the lack of degradation for encapsulated stoichiometrically
balanced CsPbI,Br films upon exposure to air. It can be seen that with encapsulation the

colour of the perovskite film remains the same even after 6 months.
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