


by a Keithley 2400 Source Meter under illumination (100 mW/cm?) of simulated
AM1.5 solar light coming from a solar simulator (Oriel-Sol3A 94023 A equipped with
a 450 W Xe lamp and an AM1.5 filter). The light intensity was calibrated using a
reference Si solar cell (Oriel-91150).
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Figure S1. Schematic illustration to the calculation of the effective area of the
working electrode.
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Figure S2. Scanning electron microscopy (SEM) image of CH3;NH;Pbl; xClx layer
coated on aligned TiO, nanotubes (a) and nanoparticles (b) without assistance of DIO.
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Figure S3. X-ray diffraction pattern of CH3;NH;Pbl;.xClx layer annealed for 0.5 h
without DIO.
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Figure S4. Typical J-V curves of elastic PSCs with and without DIO.
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Figure S5. (a) UV-vis absorption spectra of dilute CH3;NH;Pbl; xClx precursor
solution with different concentrations of DIO. (b) Labelled red rectangle at (a).
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Figure S6. (a) SEM image of a spinnable CNT array. (b) Optical image of a
transparent conducting CNT sheet.
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Figure S7. High-resolution transmission electron microscopy (TEM) image of a CNT.
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Figure S8. X-ray diffraction pattern of TiO, with an anatase structure.
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Figure S9. Bottom view of an aligned TiO, nanotube array.
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Figure S10. Cross-sectional SEM images of aligned TiO, nanotubes grown with the
increasing time. (a) 10 min. (b) 20 min. (c¢) 30 min. (d) 40 min.
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Figure S11. SEM images of a broken compact TiO, layer that was dip-coated for 5

times at low (a) and high (b) magnifications.
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Figure S12. Different thickness of TiO, nanoparticles layers. (a) ~0.9 pm. (b) ~2.2
um. (¢) ~3.6 um. (d) ~5.8 pm.
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Figure S13. Cross-sectional SEM image of a Ti wire coated with compact TiO,, TiO,
nanoparticles, CH;NH;3Pbl; xClx and hole transport layer.
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Figure S14. (a) A spring-shaped TiO, nanotube-modified Ti wire coated with
CH;NH;PblI; xClx. (b-d) Higher magnifications of (a) at different regions.
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