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Power conversion efficiency (%)

(13.3 ± 0.7)%
JSC

[mA/cm2]
VOC

[V]
FF 

[%]
PCE
[%]

FB-RB 20.3 1.03 65.2 13.6
RB-FB 20.2 0.97 64.5 12.6

Average 20.3 1.00 64.9 13.1
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Fig. S1. JV curves of a typical device with furnace-annealed TiO2 layer, scanned at both 
directions under standard illumination (100 mW cm-2). (b) Histogram of PCEs measured for 30 
devices, fabricated with furnace annealed (500 °C) compact TiO2 as electron transport layer.
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TiO2 Type
JSC

[mA/cm2]
VOC

[V]
FF 
[%]

PCE
[%]

Furnace annealed 20.3 1.03 72.3 15.1
Photonic-cured 21.9 1.07 64.0 15.0

Fig. S2. JV curves of the champion PSCs with furnace-annealed and photonic-cured TiO2 
layers under standard illumination (100 mW cm-2).
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VOC = 1.05 V
FF = 68.4 %
PCE = 13.7 % 

Fig. S3. Comparison of performances of devices with perovskite films annealed in N2 
(black) and air (red).

1 µm1 µm

(a) (b) 

Fig. S4. Scanning electron microscope (SEM) image of perovskite films on ITO/TiO2 
substrates after annealing for 70 minutes in (a) N2 and (b) air.


