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a - crack length Young's modulus of

B — specimen width substrate
h — half-thickness

Fig. S1 The schematic diagram of DCB specimen with Gc formula
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Fig. S2 (a) The optical images of the fractured p-i-n DCB samples. (b) Sample structure and fracture path. The
perovskite was not observed simultaneously at the same spot on both glass substrates, indicating that the P and
N sections are the most fragile components in the device.
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Fig. S3 (a) The optical images of fractured HTMs DCB samples (b) The sample structure and most fragile section (indicated by the red
dashed rectangle)
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Fig. S4 The cross-sectional STEM images of the interface of ALD-SnOx and Ceo (a) without and (b) with ozone
nucleation process
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Fig. S5 The optical images of the fractured (a) control ALD-SnOx and (b) ozone-nucleated ALD-SnOx samples. (c¢) and (d) show the
sample structure and fracture paths.
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Fig. S6 The measured Gc values and fracture paths of samples with and without SnOx.
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Fig. S7 The optical images of fractured (a) MAPb(Io.9Bro.1)3 and (b) FA0.74Cs0.26Pb(l0.86Bro.14)3 DCB samples. (c)
and (d) show the sample structures and fracture paths.
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Fig. S8 The optical images of fractured BA-based 2D perovskite DCB samples with different n-value and
fracture paths.
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Fig. S9 The optical images of fractured Bnz-based 2D perovskite DCB samples with different n-value and
fracture paths.
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Fig. S10 (a) The schematic diagrams of the incorporation process of the additives in perovskite. (b)
Photoluminescence quantum yield of the reference sample and samples with additives.
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Fig. S11 The optical images of the fractured (a) control samples and samples with (b) phosphine oxide additive
and (c) phosphine oxide/tocylate additives. (d) The sample structures and fracture paths.
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Fig. S12 The atomic force microscopy height images featuring the topography of the perovskite films (a)
without additives, (b) with phosphine oxide additive, and (c) with phosphine oxide and tocylate additives.



