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Figure S1. Comparative optical and vibrational characterization of pristine PM6 and Ag–V₂O₅-modified PM6 thin films spin-coated at 800 rpm.
(A) UV–Vis absorption spectra showing enhanced absorption intensity and a slight red shift upon Ag–V₂O₅ incorporation into PM6.
(B) Raman spectra illustrating suppression and broadening of characteristic vibrational modes in Ag–V₂O₅-PM6, indicating modified molecular interactions and interfacial coupling.
(C) Photoluminescence (PL) spectra revealing enhanced and broadened emission for Ag–V₂O₅-PM6 compared to pristine PM6, suggesting reduced non-radiative recombination.
(D) Tauc plots (αhν)2 versus photon energy used to estimate the optical band gap, showing a reduced band gap (~1.62 eV) for Ag–V₂O₅-PM6 relative to pristine PM6 (~1.86 eV).
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Figure  S2 UV Visible absorption spectra of PM6 AgV2O5  thin film.
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Figure S3 Photoluminesence spectra of AgV2O5 PM6.
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Figure S4. Current–voltage (I–V) characteristics of the solar cell measured under AM 1.5G illumination (100 mW cm⁻²): (a) before exposure and (b) after exposure to a 500 W xenon/metal-halide lamp at a distance of 15 cm in ambient air. The post-exposure device shows a pronounced reduction in current and deviation from ideal diode behavior, consistent with degradation associated with heat generated during high-power illumination.
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Figure S5 Raman spectra of PM6 AgV2O5  thin film

[image: Figure S6]
 Figure S6. Experimental setup for high-power illumination and electrical characterization of the solar cell. (a) The device was exposed to a 500 W xenon/metal-halide lamp positioned close to the sample, and the current–voltage (I–V) response was measured using a source-measure unit. This setup was used to investigate illumination-induced photo-thermal degradation. (b) Solar simulator utilized for calibrated AM 1.5G measurements.
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Figure S7 The hysteresis in the J–V curves varies with spin speed, being more pronounced at low and high spin speeds, while minimal hysteresis is observed at 1500 rpm due to improved film quality and reduced charge trapping.
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Figure S8 AFM images of PM6 and AgV2O5 PM6.
[image: fIGUREs10]
Figure S9 AFM topography of UV Visible absorption spectra of PM6 AgV2O5  thin film.




	[bookmark: _GoBack]Table S1. Thickness of the PM6:Y6 photo-active layer at different spin-coating speeds.

	PM6:Y6(rpm)
	Thickness

	600 rpm
	325nm

	800 rpm
	200 nm

	1500 rpm
	120 nm

	3000 rpm
	75 nm
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Figure S5. Raman spectra of spin-coated PM6 and Ag—V2>0s/PM6 thin films.
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Figure S6Photographs of the experimental setup used for high-power illumination and electrical
characterization of the solar cell. (a) The device was exposed to a 500 W xenon/metal-halide lamp placed at a
short distance from the sample, while current-voltage (I-V) measurements were performed using a source-
measure unit. This configuration was employed to study illumination-induced photo-thermal degradation. (b)
Solar simulator used for calibrated AM 1.5G measurements.
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Figure S7 The hysteresis in the J-V curves varies with spin speed, being more pronounced at low and high spin

speeds, while minimal hysteresis is observed at 1500 rpm due to improved film quality and reduced charge
trapping.
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Figure S8. AFM topography of spin-coated PM6 and RF-sputtered Ag—V-0s/PM6 films.
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Figure S9. AFM topography of spin-coated PM6 and RF-sputtered Ag —V20s/PM6 films.
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Figure S1. Comparative optical and vibrational characterization of pristine PM6 and Ag—V:0s-modified PM6 thin films fabricated

at 800 rpm.
(A) UV-Vis absorption spectra showing enhanced absorption intensity and spectral red-shift upon Ag-V:Os incorporation.
(B) Raman spectra highlighting suppression and broadening of vibrational features, indicating modified molecular interactions

and interfacial coupling in the doped film.
(C) Photoluminescence (PL) spectra exhibiting enhanced and broadened emission for Ag—V:0s—PMG6, suggesting excited-state

stabilization and reduced non-radiative decay pathways.
(D) Tauc plots used to estimate the effective optical band gap, revealing a reduced band gap of ~1.62 eV for Ag-V:0—PM6

compared to ~1.86 eV for pristine PM6.
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Figure S2 Figure 1. UV-Vis absorption spectra of PM6 and Ag—V20s/PM6 thin

films.
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Figure S3. Photoluminescence spectra of spin-coated PM6 and RF-sputtered Ag—V:0s/PM6

films
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Figure S4. Current-voltage (I-V) characteristics of the solar cell measured under AM 1.5G illumination (100 mW
cm™): (a) before exposure and (b) after exposure to a 500 W xenon/metal-halide lamp at a distance of 15 cm in
ambient air. The post-exposure device shows a pronounced reduction in current and deviation from ideal diode
behavior, consistent with degradation associated with heat generated during high-power illumination.




