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Figure S1. 'H NMR (400 MHz) spectrum of ZnPc¢ 1 in THF-d; at 25°C.
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Figure S2. (a) MALDI-TOF spectrum of ZnPc 1 (dithranol peaks can be
observed), (b) experimental, and (c¢) theoretical isotopic patterns.
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Figure S3. 'H NMR (400 MHz) spectrum of ZnPc¢ 2 in THF-d; at 25°C.
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Figure S4. (a) MALDI-TOF spectrum of ZnP¢ 2, (b) experimental, and (¢)
theoretical isotopic patterns.
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Figure S5. 'H NMR (400 MHz) spectrum of ZnPc¢ 3 in THF-d; at 25°C.
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Figure S6. (a) MALDI-TOF spectrum of ZnPc¢ 3 (dithranol peaks can be
observed), (b) experimental, and (c) theoretical isotopic patterns.

Figure S7: Top surface SEM image of the perovskite layer.



Figure S8: Surface SEM images of Pc dimers. Doped condition of ZnPcs
(a) ZnPc 1, (b) ZnPc 2, and (c) ZnPc 3.

Figure S9: Contact angle measurement of the perovskite layer thin film.
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Figure S10: Contact angle measurement of of Pc dimers. Doped condition
of ZnPcs (a) ZnPc 1, (b) ZnPc 2, and (c) ZnPc 3.
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Figure S11: Device statistics of doped ZnPc dimers as HTMs (a) V., (b) J,
(c) FF, and (d) PCE.
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Figure S12: Device statistics of undoped ZnPc dimers as HTMs (a) V., (b)
Jse, (¢) FF, and (d) PCE.
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Figure S13: Mott- Schottky plots for PSCs based on Spiro-OMeTAD and
ZnPc dimers (ZnPc¢ 1, ZnPc 2, and ZnPc 3).
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Figure S14: Electrical equivalent circuit used for impedance spectra.




