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Fig. S1 Cyclic voltammogram of B2F.
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Fig. S2 The PL spectrum of the B2F film.
Table S1 Optical and electrochemical properties of B2F.
}\'Abs,max 7\'Abs,max
Eg®  EgtV  HOMO® LUMO®Y  HOMOUPS  LUMOYS
Compound  (solution) (film)
(eV) (eV) (eV) (eV) (eV) (eV)
(nm) (nm)
B2F 345,615 352,648  1.65 155 -5.49 -3.94 -5.67 -4.02
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Fig. S3 FTIR of the powders of CH3;NH;Pbl;, B2F, and B2F:CH;NH;Pbl; blend. (a)
The wavenumber range from 400-900 cm!. (b) The wavenumber range from 400-
4000 cm!.
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Fig. S4 J'2-V curve of the electron-only device. The red line represents the linear
fitting of the curve at the n=2 region.



Table S2 Summary of the device performance determined by forward and reverse

scans.

ETL Voc (V) Jsc (mA/cm?) FF (%) PCE (%)
B2F forward 0.927 19.05 69.90 12.35
B2F reverse 0.920 18.39 64.52 10.92
Cygo forward 1.028 19.58 76.30 15.35
Cgo reverse 1.007 19.60 72.92 14.40
B2F/Cg forward 1.052 20.63 79.15 17.18

B2F/Cg reverse 1.049 20.67 78.19 16.96
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Fig. S5 The 3C NMR spectrum of 4,7-bis(9,9-dioctyl-9H-fluoren-2-yl)-5,6-
dinitrobenzo[c][1,2,5] thiadiazole.
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Fig. S6 The '"H NMR spectrum of 4,7-bis(9,9-dioctyl-9H-fluoren-2-yl)-5,6-
dinitrobenzo[c][1,2,5] thiadiazole.
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Fig. S7 The HRMS m/z of 4,7-bis(9,9-dioctyl-9H-fluoren-2-yl)-5,6-
dinitrobenzo[c][1,2,5] thiadiazole.
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Fig. S8 The 3C NMR spectrum of B2F.
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Fig. S9 The '"H NMR spectrum of B2F.
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Fig. S10 The HRMS (m/z) of B2F.



