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Abstract

Bismuth-based perovskite materials have attracted much attention due to their non-toxic and sta-
ble properties. However, it is difficult to obtain smooth and dense thin films for the preferential
growth of bismuth-based perovskite along the c-axis, which is not conducive to preparation of so-
lar cells. Therefore, using halogen atoms to partially replace I atoms and inhibiting anisotropic
growth becomes an effective way to obtain high quality perovskite films. In our study, Br doping
was used to prepare films consisting with larger and denser grains than those without doping.
When a small amount of Br element is doped, the surface of perovskite layer is more uniform,
which greatly improves the perovskite compactness. In addition, proper Br doping can reduce the
internal defects of the films, effectively inhibit the non-radiation recombination, enhance the light
absorption and increase the carrier life. Compared with reference devices, the photoelectric effi-
ciency has been greatly improved.
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Table 1. Reagents and their specifications involved in the work

=1 SRAREAE

2 4l A
S IEI(FTO) - I TE DR R IR A
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RAE R = 0.2 M ) TDIP & #(30 uL HC1/375 uL TDIP/5 ml ., #JaiA TDIP), LA 2000 rpm/30 s
e % FTO L.
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4) FIEFRATTLART 0 7 VA BC ) 25 U2 FERRIR[19], FFLL 3000 rmp A R IR AEAS KA M L, s
TALHZ -

5) Al E S PERRAGEE 120 nm (4B ML, IH R A 1) 4% 58 o

2.3. MR F[HUEES

ARSI i F A VE IS W2k 2, T R S8R (JSM7100F JEOL H A HL 7)WL 5% MBI i
IS A XS ERATHM(XRD, A€o, 8 E )R X FZRATH G, R R4l WL 4o bt
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Table 2. Test instrument specifications and models involved in the work
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Figure 1. SEM images of MBI films doped with different proportion and do-
sage of Br
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Figure 2. XRD patterns of MBI films treated with varying contents of Br
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Figure 3. (a) UV-Vis absorption spectra of MBI films after treatments with Br; (b) PL spectra of MBI films after treatments
with Br
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Figure 4. J-V curves of complete devices processed with the different amount
of Br
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Table 3. Performance test parameters of MBI cell prepared by different proportion Br doping
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