Supplementary Materials

ITIC PTB7-Th

Figure S1. Chemical of nonfullerene acceptor ITIC (3,9-bis(2-methylene-(3-(1,1-
dicyanomethylene)-indanone)-  5,5,11,11-tetrakis(4-hexylphenyl)-  dithieno[2,3-d:2’,3"-d"]-s-
indaceno[1,2-b:5,6-b"]-dithiophene) and repeat unit structures of donor polymer molecules PTB7-
Th (PBDTTT-EFT, Poly-[4,8-bis-(5- (2-ethylhexyl)- thiophen-2-yl)benzo-[1,2-b;4,5-b’]-
dithiophene-2,6-diyl-alt-(4-(2--ethyl- hexyl)-3-fluorothieno- [3,4-b]thiophene-)-2-carboxylate-2-6-
diyl)]) used in the study.
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Figure S2. A schematic diagram of the spray coating technique (a) and photo of the setup (b).



Figure S3. Optical images in the dark-field scheme of silicon nanoparticles deposited on ZnO
interlayer by spin-coating and spray-coating techniques: (a) spin-coating of diluted colloidal Si
NPs ink (C1); (b) spin-coating of ink with higher concentration of Si NPs (C2); (c) spray-coating
of ink with concentration C1.
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Figure S4. Schematic drawings of OPV devices without dielectric nanoparticles (a) and with
dielectric Si nanoparticles incorporated in the buffer layer ZnO (b), ¢) Si NPs deposited ZnO/ITO
substrates (ZnO/Si) with fewer concentrations (C1), and d) Si NPs deposited on ZnO/ITO
substrate with higher concentrations (C2).
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Figure S5. Optical properties of PTB7-Th:ITIC. n - refractive index, k - extinction coefficient.
Data is taken from Ref.[1].
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Figure S6. (a) Energy band diagram of the device without and (b) with Si NPs.

Table S1. Comparison of Photovoltaic performance enhancement of OSCs devices with plasmonic Au

NPs [2] and dielectric Si NPs (our work) for the same photoactive layer.

size of 150 nm

AVoc Alsc AFF APCE relative
\Y mA/cm? % %

Zn0:0.05 wt% Au NPs -1.4% +15% +7% +24%

Our work Si NPs with average | +2% +11% +13% +25%
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