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Figure S2. The optical microscopy images of 89 and 90mm focal length of P2 scribing on
FTO/c-TiO2/m-TiOz2/Perovskite/ HTM



30 30

—1 ) 254 —_—123
25+ —_2 25 23
—3
204 20
E
T 15 = 154
104 10
5 5
0 T T T T ? 0 T T T T 0 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.5 1.0 1.5 2.0 00 05 10 15 20 25 3.0
Voltage / V Voltage / V Voltage / V

Figure S4. The IV curves of single cell and interconnected cell.
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Figure S5. The IV curves of single cell and interconnected cell.
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Figure S6. X-ray diffraction (XRD) pattern of perovskite films made by Pblo/DMF and
Pb(NOs)2/water two-step dipping procedure.

Figure S7. The photograph of Pb(NO3)2 films made by (a) 1.5M (b)1.6M (c) 1.7M and (d)
1.8M Pb(NOs)2/water two-step dipping procedure, and corresponding SEM images of defect
on 1.8M Pb(NO3): films.



Table S1. Cost analysis of materials for Pbl/DMF and Pb(NO3)2/water two-step dipping

procedure under academic research.

Pblo/DMF protocol Pb(NOs3)2/water protocol
Chemica | Purity Price Amount Cost Price Amount Cost
1
Pbl> 99.999% | 25.8 USD/g 0.17 g 446 $ - - -
Pb(NO3) | 99.999% - - - 5998/g 0.13¢g 0.64$
2
DMF >99.9% | 0.15USD/mL  0.23mL  0.03$ - - -
DMSO | >299.9% | 0.32USD/mL  0.03mL  0.01% - - -
DI water - - - - ~0 $/mL  0.25mL ~0 §
Efficiency of PSM PCE=10.75 % PCE=13.10 %

Total cost per W

99.74 $/W

14.42 $/W

Note: (a) Active area = 4.2 cm?; (b) The price of material and solvent are taken from Sigma-

Aldrich (USA) website. (¢) The high quality and amount of materials are selected by the

academic research of requirement.

Table S2. Cost analysis of materials for Pbl2/DMF and Pb(NOs)2/water two-step dipping

procedure under industrial production.

Pblo/DMF procedure Pb(NOs3)2/water procedure
Materials | Purity Price Amount Cost Price  Amount Cost
Pblz 99% 1.04%/g 0.17 g 0.18% - - -
Pb(NO3)2 | 99% - - - 0.448/g 0.13 g 0.06$
DMF 99.8% | 0.06$/mL 0.23mL 0.01$ - - -
DMSO | 99.9% | 0.18$/mL 0.03mL 0.01% - - -
DI water - - - - ~0 $/mL  0.25mL ~0$
Efficiency of PSM PCE=15.00% PCE=15.00%
Total cost per W 3.14 $/W 0.92 $/W

Note: (a) Active area = 4.2 cm?; (b) The price of material and solvent are taken from Sigma-

Aldrich (USA) website. (c) The quality and amount of materials are selected by the industrial

production of requirement.

Table S3. Cost analysis of materials for Pbl2/DMF and Pb(NOs)2/water two-step dipping
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procedure under industrial production.

Pblo/DMF procedure Pb(NOs3)2/water procedure
Materials | Purity Price Amount Cost Price  Amount Cost
Pbl2 99% 1.04%/g 0.17 g 0.18 % - - -
Pb(NO3)2 | 99% - - - 044%/g 0.13¢g 0.06$

DMF 99.8% | 0.06$/mL 0.23mL 0.01$ - - -

DMSO 99.9% 0.18$/mL 0.03mL 0.01% - - -
- - ~0$/mL 0.25mL ~08$

DI water - -
Efficiency of PSM PCE=20.00% PCE=15.00%
Total cost per W 2.36 $/W 0.92 $/W

Note: (a) Active area = 4.2 cm?; (b) The price of material and solvent are taken from Sigma-

Aldrich (USA) website. (¢) The quality and amount of materials are selected by the industrial

production of requirement.




