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Fig. S1 Nyquist plots at different bias for the devices prepared at various 7.
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Fig. S2 (a) Nyquist plots at 0.6 V for devices with the perovskite films prepared at various 7,. (b)
A zoom-in of the high-frequency region of Nyquist plots. Inset is equivalent circuit for fitting IS.
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Fig. S3 (a) Series resistance (R;), (b) constant phase element (CPE),
resistance (R.) as a function of bias.

10°

(a) =wo (b) ——s0C © —w0c
—a— 180 ° 1L ——120°C ——120°C
= = s .
& Gy
E = 10°F
T 3 «
i S,
10°F
i n i n i 100 L i i n n n i i i i
06 07 0.8 09 10 06 0.7 08 0.9 1.0 0.6 07 0.8 09 1.0
Voltage (V) Voltage (V) Voltage (V)

-2.0—

-7.0

E (eV)

and (¢) recombination

2.24

3.45

3.93
4.20

5.22
5.43

5.75

7.40

Fig. S4 Energy band gap diagram of the device at 7, >120 °C




