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Fig. S1. SEM images of PDMS mold. (a) High magnified image shows the pitch has a cone-

like shape. (b) Low magnified image shows that the nanocone array on PDMS mold is highly 

ordered in a large scale.



Fig. S2. SEM image of 3D ICA-TiO2, showing that the ICA structure is highly ordered in a 

large scale.



Fig. S3. The XRD pattern of the Mo:BiVO4 deposited by the sol-gel method.



Fig. S4. The absorption curve of monolithic Mo:BiVO4 of (αhυ)1/2 versus photon energy (hυ). 

The estimated bandgap is around 2.4 eV. 



Fig. S5. J-V curves of the ICA-Mo:BiVO4 in KPH buffer solution with hole scavenger (blue 

line), the ICA-Mo:BiVO4-Fe(Ni)OOH in KPH buffer solution (red line), the planar-Mo:BiVO4 

in KPH buffer solution with hole scavenger (black line) and the planar-Mo:BiVO4-Fe(Ni)OOH 

in KPH buffer solution (green line).



Fig. S6. Intensity modulated photocurrent spectroscopy (IMPS) tests for the ICA-Mo:BiVO4 

in KPH buffer solution with hole scavenger (black dashed line) and the planar-Mo:BiVO4 in 

KPH buffer solution with hole scavenger (red dashed line).



Fig. S7. J-V curves of the NiO-based inverted MAPbI3 PSCs. Black: tested in the entire 

wavelength region at 1 Sun; Red: tested in the wavelength region of >515 nm.   The Voc has 

a 25 mV deduction from 1.090 to 1.065 V and Jsc varies from 20.3 mA cm-2 to 14.0 mA cm-2. 



Fig. S8. J-V curves of the NiO-based inverted FA0.83Cs0.17PbI2Br PSCs. Black: tested in the 

entire wavelength region at 1 Sun; Red: tested in the wavelength region of >515 nm. The Voc 

has a 39 mV deduction from 1.184 to 1.145 V and Jsc varies from 18.4 mA cm-2 to 12.1 mA 

cm-2.   



Fig. S9. H2 and O2 production from the tandem device and its theoretical gas production rate 

of the tandem device.


