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Figure S1. Grain size distribution of perovskite films on TiO2 layer embedded Ag NPs of (a)—(g): 0, 5 wt.%, 6.7

wt.%, 10 wt.%, 20 wt. %, 33.3 wt.% and 10 wt.%, (a)—(f) upper films are on S-FTO and (g) on T-FTO.
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Figure S2. XRD patters of the perovskite layers on FTO/TiOz with various Ag NPs concentrations of 0, 5 wt.%,
6.7 wt.%, 10 wt.%, 20 wt.%, 33.3 wt.%.
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Figure S3. Surface morphologies of AFM images of (a)c-TiOz /S-FTO and (b) c-TiO:2 after embedding 10 wt.%
Ag NPs /S-FTO (c) c-TiO2 after embedding 10 wt. % Ag NPs /T-FTO.

30

N
o
1

=
o
1

(@)

—o— Reverse scan
—o— Forward scan

Current density(mA/cmz)

forward scan 0,96 18.64 0440 787
reversescan 1,01 19.07 0497 9.57
0 T T T T ?
0.0 0.2 0.4 0.6 0.8 1.0
Voltage(V)

1.2

Current density(mA/cm®)

30

(b) —o— Reverse scan
—o— Forward scan

I o N

104
forward scan 0,95 21.34 0497 10,07
reversesean 1,02 2098 0466 1035 .

0 T T T %
0.0 0.4 0.6 0.8 1.0 1.2
Voltage(V)

Figure S4. The device performance under forward scan and reverse scan of (a)pristine sample and (b) T- 10

wt.% sample.
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Figure S5. The stability test of PSCs without or with Ag NPs concentration from 5 wt.% to 20 wt.% without

encapsulation conditions.

Table S1. The average photovoltaic performances summary of the perovskite devices.

Samples Voc (V) Jsc (mA/cm?) FF PCE (%)
Pristine 0.93 +0.06 20.12+2.24 0.49 +0.06 9.18% +0.99
S-5 wt.% 0.92 £0.06 20.99+2.11 0.48 +0.05 9.19% +1.30
5-6.7 wt.% 0.91+0.04 21.06 +1.74 0.47 +0.04 9.03% +1.16
S-10 wt.% 0.95+0.06 21.37 £1.80 0.50 +0.06 10.42% +1.41
5-20 wt.% 0.92+0.05 21.39£1.37 0.47 +0.05 9.37% +1.25
S-33.3 wt.% 0.92+0.05 21.42+1.26 0.48 +0.05 9.43% +1.32
T-10 wt.% 0.99 £0.06 21.61+1.93 0.54 +0.07 11.73% +2.28




