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Additional Results

Figure S1. FTIR spectra of reference and BPhen-incorporated CH3NH3PbBr3 films as well as pure BPhen 
powder. Due to instrument limitation, the stretching due to the C=N bond (~1550 cm-1) was observable only 
in the sample prepared with 10 mg mL-1 BPhen concentration. The spectra are offset to provide a clearer 
view of the expected contribution due to C=N bond stretching.
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Figure S2. Elliot fitting of absorbance curves for reference and BPhen-incorporated CH3NH3PbBr3 films
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Table S1. Exciton binding energy and optical band gap energy of reference and BPhen-incorporated 
CH3NH3PbBr3 films obtained by Elliot’s fitting of the absorbance spectra in Figure S2.
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Figure S3: Peak fitting for PL spectra of reference and BPhen-incorporated CH3NH3PbBr3 film
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Figure S4. Valence band maximum estimation obtained using PESA measurements for reference and BPhen-
incorporated CH3NH3PbBr3 films.

Table S2. Summary of decay lifetimes of reference and BPhen-incorporated CH3NH3PbBr3 films.
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Figure S5. (a) Surface topology taken using AFM and (b) estimated surface roughness of reference and BPhen-
incorporated CH3NH3PbBr3 films.
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Figure S6. Current density against voltage curves for reference and BPhen-incorporated CH3NH3PbBr3 hole-
only devices. The device architecture for the hole-only device consists of ITO/PEDOT: PSS/perovskite/Au.
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Figure S7. Plot of luminance against time for the 0 and 0.500 mg mL-1 devices measured under constant current
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Figure S8. Absorbance-corrected PL intensity of BPhen, TPBi and PBD-incorporated CH3NH3PbBr3 films with 
fixed concentration of 0.500 mg mL-1 in toluene.
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Figure S9. (a) Current density and luminance against voltage and (b) current efficiency against current 
density of BPhen, TPBi and PBD-incorporated CH3NH3PbBr3 films with fixed concentration of 0.500 mg mL-1 
in toluene.
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Figure S10. Molecular structure of the small molecule additives used in this work: BPhen, TPBi and PBD.


