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Figure S1 Absorption spectra of DJ perovskite films with (a) (n) =2 and (b) (n) = 3.
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Figure S2 Representatative (a) TrPL and (b) PLQY experimental data.
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Figure S2 g, spcetra of films with (a) (n) = 1, (b) (rn) = 2, and (c) (n) = 3.
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Figure S3 (a),(c) CPL and (b),(d) DC spcetra of films with (a),(b) (n) = 2 and (c),(d) (n) =
3.
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Figure S4 (a) CD, (b) absorption spectra, and (¢) g.»s values of MAPbBr3.
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Figure S5 (a) CPL spectra, (b) DC, and (¢) gjum values of MAPbBTrs;.
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Figure S6 (a),(b),(c),(d) DC and (e),(f),(g),(h) ggL of three spin-OLED (a),(e) without
perovskite layer, (b),(f) with perovskite film with (n) = 1, (¢),(g) with perovskite film with (n)
=2, and (d),(h) with perovskite film with (n) = 3.
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Figure S7 (a),(b),(c),(d) Luminescence and (e),(f),(g),(h) current efficiency of three spin-
OLED (a),(e) without perovskite layer, (b),(f) with perovskite film with (n) = 1, (¢),(g) with
perovskite film with (rn) = 2, and (d),(h) with perovskite film with (n) = 3.
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Figure S8 Optical microscopy images of DJ perovskite films with (a)—(d) (n) = 1, (e)-(h)
=2,and (i)-(1) (n) =

3 with various air exposure durations of 0 ((a), (e), and (i)), 30

((b), (), and (j)), and 60 min ((c), (g), and (k)). (d), (h), and (1) The films were blown by
mouth.
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Figure S9 Scanning electron microscope images of DJ perovskite films W1th (a) (d) (n) =1,
(e)-(h) (n) = 2, and (i)-(1) (n) = 3 with various air exposure durations of 0 ((a), (e), and

(1)), 30 ((b), (f), and (j)), and 60 min ((c), (g), and (k)). (d), (h), and (1) The films were
blown by mouth.
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Figure S10 Cross-sectional SEM image of a spin light-emitting diode.
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Figure S11 (a) Luminance—voltage curves, (b) current density—voltage curves, (¢) current
efficiency—voltage curves, and (d) electroluminescence spectra of two PeLEDs.
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