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Figure S1. (a) Refractive indexes and (b) extinction coefficients of WO3, SnO2, Ag

and Si used in the FDTD solution simulation.
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Figure S2. Transmission spectra of WOz (30nm)/Ag (10.7nm)/SnO. (x nm) with
varying thicknesses of SnO> layer (a), and of WOz (x nm)/Ag (10.7nm)/SnO2 (35 nm)
with varying thicknesses of WOs3 layer (b).
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Figure S3. J-V curves of a typical device with the WOz (23nm)/Ag (10.7nm)/SnO-
(35nm) as the transparent electrode (without SnO2 NPs) (a) and with ITO as the

transparent electrode (without SnO2 NPs) (b).
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Figure S4. AFM topographic images of the WAS and WAS/SnO2 NPs, respectively.

The scan size is 5pum X 5um.
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Figure S5. J-V curves of the devices with the SnO2 NPs interlayer deposited by

different concentrations (mass fraction) of the 7nm SnO2 NPs precursor solution.
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Figure S6 . Stability of the unpackaged perovskite solar cells with the WAS and ITO
as bottom electrodes under ambient atmosphere (37%RH and 25°C) under the
illumination of AM 1.5 G simulated sunlight. There are 6 devices for each kind of

devices.



Tables

Table S1.Summary of photovoltaic parameters of the WAS based PSCs with a SnO;

NPs interfacial layer. The device aperture area is 0.1cm? .

Smail Seandirecti x Jsc by ; . o/
Divices candirection Jse(mAscne’) EQE(mA/em®) Foc(l) FF(%, PCE(%)
o | o
Reverse IS-(-%](; (;)-3 | lAOr“l)O_:-O'O} 69.(3?‘:2‘7 lif'i;)(.;7
| 0O (1.045) 2 4.
WAS/SnO, NPs |- t—b 18.13 )
Forward 18.4 1.028 69 13.1

Table S2. Summary of the PL lifetime parameters from fitting curves of the TRPL

decay spectra of three kinds of samples below.

Samples 7;(ns) A, (%) t2(ns) A 2(%) a:’;:ig;:e?ns )
Glass/Perovskite 9.75 0.41 146.27 99.59 146.22
WAS/Perovskite 9.45 3.39 70.88 96.61 70.59

WAS/SnO, NPs/Perovskite 4 15 17.07 3787 8293 37.13




