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Fig. S1 Synthesis route of PT-TPA.
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Fig. S2 The images of the water droplets contact angles on different surfaces of PT-TPA.
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Fig. S3 Top-view SEM images of the perovskite films grown on PT-TPA HTL (left) and Si-OMeTPA HTL (right).

s2



EIS4  ZTSi-OMeTPAFIPT-TPARZE A& 3 4 B SEM ]
Fig. S4 Cross-section SEM image of p-i-n pero-SCs based on PT-TPA and Si-OMeTPA HTLs.
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Fig. S5 XRD patterns of perovskite film grown on PT-TPA and Si-OMeTPA HTLs.
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Table S1 Summary of uy based on PT-TPA and Si-OMeTPA with different treatments.

ur/(em?V-lsh)

unannealing annealing
Si-OMeTPA 424 x10°¢ 8.80 x 10°°
PT-TPA 2.81 x 107 2.70 x 1074
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Table S2  Values for TRPL characteristics of perovskite grown on different HTLs.

HTL n/ns fi n/ns ) Tavg/NIS
none 4.536 0.914% 103.898 99.086% 102.990
Si-OMeTPA 3.444 2.766% 57.083 97.234% 55.599
PT-TPA 2.745 3.226% 52.786 96.774% 51.172
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