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Figure S1. Molecular structure of betaine.
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Figure S2. Schematic diagram of energy alignment based on devices’ structure of
ITO/PEDOT:PSS/PVK/Perovskite/TPBi/Lig/Al.
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Figure S3. J-V curve of the device discussed in Figure. 5(d). This device shows extremely low
electric leakage below 104 mA/cm?,
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Figure S4. A histogram of EQEs with an average value of 9.5% for 32 devices.
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Figure SS. Distribution of emitting intensity according to various angle. Lambertian emitter and the

EL intensity are marked in different colors.



